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The Implications of Inspection 


At the moment, there are two great forces receiv- 
ing ever increasing attention by the world’s founding 
industry. The first, emanating from America, 
stresses the importance of the functional properties 
of castings as being of outstanding importance. That 
is, if the casting be sound and machines up satis- 
factorily, then money spent on producing an exqui- 
site surface is wasted. The second is that by meticu- 
lous attention to inspection the general “ good-will ” 
value of castings will be increased consequent upon 
minimum of trouble in further processing by the 
user. The buyer, whilst appreciating high-grade in- 
spection at the foundry, does not always seem to be 
aware of the cost this involves; nor does he, as he 
should, work out the cost of castings after process- 
ing and not as invoiced. If he did, he would more 
than ever value this initial work of inspection during 
manufacture. Little does he realise just what is in- 
volved at the foundry, where, for instance, the em- 
ployees may operate on piece work, and rigid inspec- 
tion may reduce their earnings to such an extent that 
they will find employment where inspection is of a 
lower order. 


There is still insufficient collaboration between 
the buyer and foundry, due, we think, to some sort 
of inferiority complex amongst foundrymen. 
We are convinced it has been established that, 
where a proper approach is made by a foundry, 
no engineer will refuse co-operation in the 
design. of a cast component to ensure satis- 
factory conditions for both parties. This has 

een taken a step further by at least one of 
the great firms of steel founders, for only last week 
in Sheffield we saw the designing of components as 
castings—hitherto built-up from rolled sections and 
forgings—as a method of creating entirely new 
business. Obviously, when such a stage has been 
reached, any inferiority complex is replaced by the 
superiority variety. “This system obviously presents 
great advantages because the design is favourable to 


foundry technique and inspection becomes easier 
because of intense knowledge of the job from its 
conception. 


There are too many cases arising of disputes be- 
tween founders and users, because of insufficient 
co-operation, and high amongst these is a misunder- 
standing as to spotting points for jigging. In an- 
other field—the supply of glass-bottle moulds—we 
remember the case of a well-known foundryman 
being disappointed at the rejection of his castings 
and discovering too late that a modicum of mal- 
leability along the edges was required. Yet here 
was the case of potentially large orders being quoted 
for against a drawing and specification without either 
the buyer or the seller having the sense to examine 
the proposition together and determining initially 
whether or not economic production of the castings 
by the foundry was a practical proposition. A Paper 
we publish this week stresses just one point of in- 
spection, but it is not the standardised methods— 
X-ray, hardness, mechanical strength and so forth— 
which are of paramount importance, but rather a 
sviting of the testing to ultimate use and to process- 
ing of the castings in the buyers’ works or an 
attached department. This is where the Americans 
are right, for such inspection is functional, but it 
should be realised that a pleasing surface is regarded 
by British buyers as an essential requirement, and 
therefore must also by some stretch of the imagina- 
tion be regarded as “ functional.” 
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Anglo-American Council on Productivity 


Panel on the Trade and Technical Press 


A greater and more influential future for the trade 
and technical Press in promoting productivity has been 
a governing idea in the setting up by the Anglo-Ameri: 
can Council on Productivity and the Council of the Trade 
and Technical Press of a joint consultative panel. The 
panel will examine the circumstances in which the trade 
and technical Press functions in respect of supplies of 
machinery and labour and the relations between the 
Press and industry. It is not in doubt that a well-staffed 
and well-equipped trade and technical Press can render 
valuable service to industry in the pursuit of increasing 
efficiency and productivity, and that the relation be- 
tween the Press and industry should be that of ready 
co-operation. 

On the one side, the Press can offer to industry the 
means through advertisement of making known the 
character and range of its products, through articles 
by competent and well-informed writers, of spreading 
knowledge of industrial techniques, processes and 
methods, and providing opportunities for the discussion 
of wide-ranging industrial problems from the scientific 
and technical to those of welfare and labour manage- 
ment. On the side of industry there is the opportunity 
to make known its achievements and researches by giv- 
ing technical writers access to information and permit- 
ting its own experts to contribute articles to a suitable 
journal. It is recognised that the trade and technical 
Press must equip itself adequately to fulfil this service 
to industry and that industry should appreciate and 
assist its endeavours to do so. 

When the Anglo-American Council on Productivity 
met in the United States last year, it was given an in- 
sight into the effective part which the trade and technical 
Press of America takes in recording and stimulating in- 
dustrial progress. The consultative panel will be assisted 
by the Economic Co-operation Administration in draw- 
ing further upon America experience. 

The membership of the panel is as follows :— 


Chairman: Mr. Noel F. Hall, principal, the Adminis- 
trative Staff College. 


Representatives of .the Trade and Technical Press: 
Mr. R. E. Dangerfield, chairman of the Trade and Tech- 
nical Press Council; Mr. F. G. Montfort Bebb, Iliffe 
& Sons, Limited; Mr. Barrington Hooper, C.B.E., Indus- 
trial Newspapers, Limited; Mr. L. R. Mason, Machinery 
Publishing Company, Limited; Mr. John M. Ryan, 
Creative Journals, Limited; Mr. T. Gordon Skinner, 
Thomas Skinner & Company (Publishers), Limited; and 
Mr. Walter Williams, National Trade Press, Limited. 


Representatives of the User: Mr. Frank Martin, 
O.B.E., managing director, Osborn Foundry & Engineer- 
ing Company, Limited, Sheffield (leader of the steel- 
founders’ productivity team); and Mr. Alfred Roebuck, 
director, Hadfields, Limited, Sheffield (leader of the 
specialist team on mechanical aids). 


Representative of Research: Dr. R. Beeching, assis- 
tant to technical director, Imperial Chemical Industries. 


Nominated by the British Employers’ Confederation: 
Mr. E. M. Amphlett, M.C., general secretary, the Em- 
ployers’ Federation of Papermakers and Boardmakers. 

Nominated by Trades Union Congress: Mr. J. Morti- 
mer, editor of “ The Draughtsmen,” Association of En- 
gineering and Shipbuilding Draughtsmen; and Mr. L. 
Jolley, editor of “ Success,” published by the Association 
of Supervisory Staffs, Executives and Technicians. 

Secretary: Mr. R. G. Hooker, Anglo-American Coun- 
cil on Productivity (U.K. Section). 
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Forthcoming Events 


FEBRUARY 14. 
_ Institute of British Foundrymen. 

Slough Section—“ Founding of Light Alloys,” by W. A. 
Baker, B.Sc., at the Lecture Theatre, High Duty Alloys, 
Limited, Slough, at 7.15 p.m. 

Institution of Production Engineers. 

Dundee Section :—“ Air-operated Fixtures,” by C. M. P. 
Willcox, at Mathers Hall, Whitehall Crescent, Dundee, at 
7.15 p.m. 

Institution of Chemical Engineers. 

Three Papers on “ Formation and Properties of Gas Bubbles.” 
at the Geological Society, Burlington House, Piccadilly, 
London, W.1, at 5.30 p.m. 

Institution of Industrial Supervisors. 

Dudley and District Section :—Films, “ Steel,” ‘‘ Industrial 
Handling” and “ Accidents will Happen,” at the Dudley 
and Staffordshire Technical College, Dudley, at 7.50 p.m. 


FEBRUARY 15. 
Institute of Vitreous Enamellers. 
Northern Section—‘ De-enamelling of Sheet Iron,” by B. B. 
Kent, at the Queens Hotel, Manchester, at 7 p.m. 
Institution of Works Managers. 
Tees-side Branch :—Film, ‘‘ Mechanical Handling,” at the 
Vane Arms Hotel, Stockton-on-Tees, at 7.30 p.m. 
Institute of Production Engineers. 
Edinburgh Section :—‘“ Air-operated Fixtures,” by N. P. 
bee at the North British Station Hotel, Edinbargh, 
at 7.30 p.m. 
London Graduate Section :—Visit to the Glacier Metal Com- 
pany, Limited. Alperton, Wembley, Middlesex, at 2.30 p.m. 
Luton Graduate Section :—‘‘ Photography in Industry,” by 
G. A. Jones, M.A., A.R.L.C., 1S., at the Small 
Assembly Room, Town Hall, Luton, at 7.30 p.m. 


FEBRUARY 16. 
Glasgow Section :—‘‘ Precision Casting,” by Dr. F. H. Hudson, 
F.I.M., at the Institution of Engineers and Shipbuilders, 
39, Elmbank Crescent. Glasgow, C.2, at 7.30 p.m. 


FEBRUARY 17. 
Institute of British Foundrymen. 

Falkirk Section :—Annual Business Meeting, at the Temper- 

ance Café, Lint Riggs, Falkirk, at 7 p.m. 
Institute of Industrial Supervisors. 

Wednesbury and Darlaston Section :—‘ English Usage and 
Expression,” by B. Latham, B.Com., A.M.I.I.A., at the 
Works Canteen, Charles Richards and Sons, Limited, 
Darlaston, at 7.30 p.m. ad 

Brighouse Engineering Society. 

“Some Problems of the Works Engineer,” by N. RB. Earle, 

A.M.I.M.E., at Blakeborough’s Club, Brighouse, at 7.30 


p.m. 

FEBRUARY 18. 
Institute of British Foundrymen. 

Bristol and ‘West of England Branch :— The Production of 
Castings for Internal-combustion Engines,” by C. R. van 
ae! Ben, at the Grand Hotel, Broad Street, Bristol, at 

p.m. 
Institution of Mechanical Engineers 

Graduates’ Section :—‘ Combustion in Diesel Engines,” by Sir 
Harry Ricardo, B.A., LL.D., Hon. M.I.Mech.B., F.R.S., at 
Storey’s Gate, St. James’s Park, Lontion, S.W.1, at 3 p.m. 





Change of Address 


The Centre Technique des Industries de la Fonderie 
has changed its address from Avenue Victor Hugo to 12, 
Avenue Raphaél, Paris XVI. The telegraphic address 
is Centrfonderie and the telephone number Trocadero 
72-50. The nearest metropolitan station is La Muette, 
whilst the following “bus routes serve the area: —52 
(alight at La Muette), 32 (Gare de Passy), and 63 
(Porte de la Muette). 


No vacancies remain for the second Foundry | 

Foremen’s Training Course which will be held | 
under the auspices of the Institute of British | 
Foundrymen at Ashorne Hill from Thursday, | 
March 23, to Saturday, March 25, 1950. 
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Cast Iron from the Point of View of the 


Purchaser’ 
By W. P. Smith 


Examination of castings received at a purchaser's works poses several problems for the 
inspection department, if costly machining is not to be wasted. The Author describes some 
of the procedures followed at Lockheed Hydraulic Brake Company, Limited, for testing 


incoming castings, both by 


“ non-destructive ” 


and “ destructive ” 
quoted and related back to foundry processes. 


methods. Examples are 
In the discussion, emphasis is placed on 


the need for the buyer to appreciate the implications of full inspection at the foundry. 


7 the buyer, cast iron is purchased as a material 

in competition with others, such as light alu- 
minium alloys, copper-base alloys, etc., from which he 
requires certain specific properties. To the foundry- 
man, cast iron is the product by which he lives, and 
each one has some particular, specialised angle from 
which he considers cast iron, according to the manner 
in which his job brings him in touch with it, as foundry 
foreman, technician, manager, accountant, sales repre- 
sentative, or metallurgist. The last named probably 
has a quite personal outlook. The Author approaches 
the subject as a works chemist, responsible for the 
metallurgical a@ceptance or otherwise of foundry pro- 
ducts, recognising that the manufacture of cast iron is 
of outstanding importance. The ironfoundry in- 
dustry turns out very large quantities of perfectly good 
castings of all grades. 


Material Considered 


The term cast iron is used in this Paper as referring 
to grey-iron castings, including permanent-mould cast- 
ings, which are normally employed in the automobile 
industry, and excludes malleable castings and types 
other than those indicated. Such grey irons consist 
of those which have the bulk of the carbon in the 
graphitic form, the total carbon being between 3.0 and 








*A Paper read before the East Midlands " enach of the 
Payue presiding. 


Institute of British Foundrymen, Mr. C. A. 


3.7 per cent., and the combined carbon rarely exceed- 
ing 0.60 per cent. The silicon content may vary 
between 1.5 to a maximum of 2.7 per cent. Phosphorus 
may be as high as 1.0 per cent., the manganese about 
1.0 per cent., and the sulphur—looked upon as an im- 
purity—not generally more than 0.10 per cent. In 
addition, nickel may be present, generally not exceed- 
ing 2.0 per cent.; small amounts of chromium may 
also be added, as may also molybdenum and other 
elements. The above particulars are given as an 
indication of type only. It will be widely understood 
that the carbon in the combined state will be associated 
with the “ferrite” or iron crystals, forming the con- 
stituent pearlite. The silicon will be present in the 
ferrite and will not be seen under the microscope. 
The phosphorus will be mostly present as the well- 
known phosphide eutectic, which is, of course, easily 
recognised in an etched specimen under the microscope. 
Nickel, chromium and manganese are~not discernable 
as such, but sulphur forms Mn S which can be seen 
as a dove-grey constituent. 

The above data are not given with the idea of pro- 
viding instruction on the very first principles of the 
metallography of cast iron, but in order to define the 
class of material under review. The company with 
which the Author is associated uses very large numbers 
of quite small castings of very varied shapes and it is 
the general metallurgical quality of such castings that 
will be discussed. 





Fic. 1—FRACTURES OF TENSILE TEST-PIECES CUT FROM CAST-IRON PRESSURE PLATES. 
x 4 MAGNIFICATIONS. 


Results :—A, 13.17; B, 9.86, and C, 


which has the smallest diameter, has the 


duplex structure. 


6.79 tons per sq. in. 
highest strength; 


Note.—-Test-piece A, 
specimen B shows a 
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Fic. 2—SpeECIMEN A X 30. ETCHED 
IN PICRAL. 


Despite a tendency towards the 
formation of a dendritic structure, the 
sample at this magnification is con- 
sidered to be reasonably catisfactory. 


Fic. 3.—SPECIMEN B x 30. 
ETCHED IN PICRAL. 


Note the duplex structure corre- 
sponding to top (right) and bottom 
(left) halves of the pressure plate. 
also the tendency towards dendritic 
structure in the bottom half and to 
coarse graphite in the top half. 


Fic. 4.—SPECIMEN C X 30. ETCHED 
IN PICRAL. 


The excessive dendritic formaticn 
and coarse areas, accentuated in the 
portion selected for reproduction, are 
typical of low-grade material with 
poor physical properties. 
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Fic. 5.—SPECIMEN A X 150. ETCHED 
IN PICRAL. 


Although the structure is. in the 
main, pearlitic, there is a tendency 
towards tho separation of ferrite along 
with dendritic graphite. 


FiG. 6.—SPECIMEN B X 150. ETCHED 
IN PICRAL. 

The coarseness of some graphite, the 
tendency towards formetion of fine 
dendritic graphite and the increased 
occurrence of ferrite as compared with 
Fig. 5, are illustrated. 


Fic. 7.—SPECIMEN C xX 150. ETCHED 
IN PICRAL. 


The excessive ferrite separation, even 
at points where the graphite structure 
is not dendritic. confirms the evidence 
of Fig. 4. 
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Cast Iron and the Purchaser 





Examination of Incoming Castings 


Metallurgical examination of incoming castings may 
be divided into two types: (1) non-destructive testing 
and (2) destructive testing. The practical situation 
which has to be faced is that deliveries are received of, 
say, some hundreds of each “ part number ” of a variety 
of castings all in one batch. The works are quite 
commonly waiting to use the castings and it is neces- 
sary to arrive at a decision quickly. It must be borne 
in mind that there is usually no means of identifying 
the castings as belonging to any particular casting 
period, or as having any “common factor” such as 
having all been made from some particular cast. The 
user is here at a great disadvantage compared with the 
maker to whom the above data are known, at least 
until the castings are mixed together in his own stores. 
It is therefore apparent that a metallurgical investiga- 
tion of the actual castings must for this reason alone be 
much easier for the producer than for the user. The 
maker also has specialised knowledge of his own 
product not available to anyone outside his own works. 

Of the many thousands of such parts examined, very 
few indeed show signs of having been subjected to any 
form of non-destructive testing. It will be contended 
that an explanation should be given of what kind of 
non-destructive test there is, which leaves its mark. 
Moreover, it will be stated that reliance is placed on 
the careful checking of manufacturing processes, that 
the foundry control staff cast, break and examine small 
test-pieces at frequent periods during the casting pro- 
cesses, from the correct conditions are established to 
give sound, non-chilled metal at all times. Immediately 
the test-pieces nidicate that something is wrong im- 
mediate steps are taken to rectify matters. The use of 
pyrometers is quite common, whilst raw and finished 
materials are under expert analytical control, and tensile 
and transverse test pieces representing the castings are 
normal routine. 

No substitute for them is suggested, for these various 
controls are in the interest of both maker and con- 
sumer, and have their counterparts in every manu- 
facturing procedure. Lack of such control will in any 
works making high-grade products result in deteriora- 
tion of quality and consequent loss of business. 

Any engineering material should in itself. apart from 
all processing controls, be carefully examined by some 
non-destructive test. This applies to cast iron equally 
with rubber, steel aluminium alloys, or any other 
material. The difficulty of such a procedure is the lack 
of a simple non-destructive test, the results of which 
can be definitely and automatically related to the 
physical properties of the casting. 


Applicability of the Brinell Test 


It will be recalled that in the case of steel bars, 
forgings, etc., the Brinell number may be used as an 
appropriate indication of the tensile strength of the 
metal. For instance, on the receipt of a batch of. say, 
200 forgings, all supposed to be made in a known grade 
of steel and heat-treated to 40 to 50 tons per sq. in. 
tensile, a Brinell test will indicate whether or not each 
individual forging has a tensile strength within the 
specified range. This is, of course, standard practice. 
The normal Brinell ball is 10 mm. dia. and the load 
is 3,000 kgs. By suitably altering the size of the ball 
and the load applied, this test is applicable to a very 
large range of tensile strength from 100 tons to, say, 
25 tons per sq. in. Furthermore, by using a very small 
ball, say, 2 mm. dia., and a load of, say, 150 kgs., very 
thin material may be tested. Now considering alu- 
minium alloys, here again the Brinell test can be regu- 
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larly applied, using a 5 mm. ball and 250 kg. load, 
or for greater sections, a 10 mm, ball and a 1,000-kg. 
load, but the relation between Brinell number and the 
mechanical properties is admittedly not so definite and 
uniform as in the case of steels. Nevertheless, the test 
may be most usefully applied. 


Hardness Testing for Cast Iron 

The above facts have led the Author to experiment 
with the use of the Brinell machine as a means of 
examining cast iron. Two examples are cited illus- 
trating how this works in practice. The firm recently 
received a consignment of “ pressure plate” castings. 
which when Brinell tested gave numbers from 217 to 
126, with some specimens showing an intermediate 
reading of the order of 149. The fracture associated 
with a reading of Brinell 217 was, normally, close 
grained and a tensile-test figure of 17.8 tons per sq. in. 
as against a minimum of 14 tons specified was obtained. 

The reading of 126 corresponded to a tensile of 8.7 
tons, the fracture being obviously coarse and the metal 
weak, whilst that of 149 gave, as might be expected, 
a tensile of 12.0 tons and an intermediate tyne of 
fracture. The tensile test-pieces were as large as could 
be obtained from the casting and were so machined as 
to be quite representative of the cross-section of the 
material. 

It has been found from experience that a Brinell 
range from 195 to 220 gives (on this type and size of 
casting) a satisfactory fracture and tensile strength. 
It is not suggested that this example represents some 
remarkable new discovery, but rather that it illustrates 
a simple application of a well-known test which ought 
to be more generally employed in foundries. Neither 
is it implied that it is necessary to test all the castings 
made during any period of continuous working. It is 
felt, however, that the foundryman knows, from the 
manner in which he is manipulating his equipment, at 
what periods to test his product, and conversely he will 
know when he can safely omit the test. ae 

The second example also relates to the examination 
of a consignment of pressure plates,-and here the usual 
routine Brinell and fracture tests were carried out. As 
these tests revealed irregularities in hardness and frac- 
ture, a series of tensile tests were made, together with 


-full micrographic examinations, in order to establish 


any co-relation which might exist between the Brinell 
test and the actual metallurgical structure of the com- 
ponents. ; ' 

A peculiarity, which was immediately noticed, was 
that some castings showed an abnormal variation in 
hardness upon adjacent surfaces of the same cross 
section—the actual variation being of the order of 170 
to 212. Specimens were fractured to include those 
giving a uniform normal figure of 197 to 207, and one 
or two which showed widely variable readings. It was 
found that the result for a Brinell test on the centre 
of one of the former specimens was reasonable at 179 
and a fair tensile figure of 13.17 tons per sq. in. was 
obtained. A sample which when tested on the surface 
gave numbers between 170 to 207 showed 156 at the 
centre and a strength of 9.86 tons per sq. in., whilst 
a further plate with numbers 174 to 212, en the surface, 
also gave 156 at the centre of the #-in. thick section 
and a tensile of 6.79 tons per sq. in. Fig. 1 illustrates 
the variation in the fractures obtained, and Figs. 2, 3 
and 4 show the same fractures at low-power magnifica- 
tion, while Figs. 5, 6 and 7 are of the same specimens 
at somewhat higher magnifications. 


It is not possible to issue tables of Brinell figures . 


which are generally applicable to show the ranges 
of hardness corresponding to definite metallurgical 
features as is the case with steels, etc., and it is not 
suggested that buyers should reject quantities of iron 
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castings as a result of Brinell testing, However, when the 
analyses of the raw materials are controlled, together 
with the other relevant metallurgical features, then it is 
possible to work out a range of figures within which 
the mechanical properties will be to the required speci- 
fication. Any castings yielding figures beyond the 
accepted range for a component may be regarded as 
suspect and be subjected to a proper metallurgical 
examination to determine whether or not they are 
rejectable. Permanent-mould castings do not lend 
themselves to discrimination by means of the Brinell 
test. 


Rockwell Hardness Testing 


Another type of non-destructive test of somewhat 
limited application is the Rockwell hardness test. This 
test can be applied to deliberately-chilled surfaces, and 
such services should give readings of not below C 45. 
The test is much abused and is, of course, quite useless 
for testing ordinary grey iron. This is because the 
indentor is not large enough to cover a truly repre- 
sentative section or area of the component. 

As an example of a suitable application of this test 
the following example is quoted. Fig. 8 shows a chilled 
casting which has worn very badly in service due to 
tne chill being uneven. In order to prevent such defec- 
tive components being passed to production, it is neces- 
sary to check the uniformity of both the depth and 
hardness of the chill. A suitable combination of acid 
etching and Rockwell testing has been developed for 
this purpose and,is applied when the surfaces have been 
ground to their final dimensions. By immersing the 
chilled “head” (after removal of grease—preferably 
by trichlorethylene) in a solution of approximately 30 
per cent. nitric acid in water for a few moments it is 
found that the properly-chilled surfaces show up 
brightly, and that soft areas are darkly etched. This 
is clearly shown in Fig. 9, where it will be noted, on 
specimen (b), there are Rockwell numbers as low as 
C 32 on a darkly etched area and a quite normal 
reading of C54 on the adjacent lightly etched area. 
Specimen (a) shows the same contrast. It is, of course, 
quite easy to observe the uniformity of the depth of 
the chill by noting the appearance of the edges and 
sides of the casting after etching. For instance, in 
Fig. 8, the depth of chill “C” wilf be etched lightly 
and the soft portion “S$” will be grey. 

To the tests outlined may be added the selective use 
of a file for detecting chill. In most castings, the posi- 
tion where chill is liable to occur is quite well known. 
and a casting affected can be readily detected and 
thrown out. 


Destructive Testing 


In cases where, owing to peculiarities of size and 
shape, none of the above methods is applicable, then 
there is no alternative but to destroy representative 
samples from each delivery of castings. The question 
then arises as to what proportion of the castings need 
be destroyed to ensure that the remainder are of good 
quality. It is, obviously, uneconomical to spoil more 
than a minimum quantity, with the object of ensuring 
that the condition generally of the regular run of 
material is satisfactory, and is in accordance with the 
specification. 

In the case of large and valuable castings, it is 
possible to make a mutual arrangement with the 
supplier that castings which are scrapped for dimen- 
sional errors, or for other mechanical reasons, are 
taken from each day’s,run of work and sent to the 
user for test purposes. Such castings will, of course, 
bear date identification marks cast on, enabling them 
to be identified with the actual castings sent in for 
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normal use and bearing similar date marks. Such a 
scheme was Operated during the war between the buyers 
and the foundry source, in connection with castings 
required for army tanks. Incidental to this the buying 
firm did a considerable amount of work to establish 
the relationships existing between the microstructures 
of the materials and the mechanical properties as shown 
by tensile strength, etc., as applied to these particular 


castings. 
Separately-cast Test-bars 


Where a casting is of such a size and shape that a 
test-bar cast integrally will give truly representative 
properties, then the practice is to be commended, but 
it is not thought that the figures obtained on separately- 
cast test-bars are a really reliable guide to the pro- 
perties of the actual castings, with which alone the 
consumer is concerned. Experience has brought to 
light many cases which prove this conclusively. For 
example, one consignment of important tank parts was 
found to give about seven tons per sq. in. tensile 
strength, whilst the test-bar record showed about 20 tons 
per sq. in. To resolve the question of tensile strength 
of a casting, the position and size of the test-pieces 
must be properly established. In order to obtain 
a representative figure then the test-piece must de of a 
diameter as near as possible to the cross section of the 
part. The Author places considerable importance on 
tensile strength because he believes it is an index of 
the general “soundness” and “worth” of the cast- 
ing and not solely because good tensile strengths are 
demanded. : 

It is very unfortunate that a comparatively thin cross- 
section of possibly one half an inch should be so liable 
to show a totally different fracture at the centre and 
considerably inferior properties. No doubt, the inocu- 
lation of cast iron by calcium silicide, for example. 
will produce a structure which throughout a_ thick 
section remains close grained, and that the crystals 
are as small at the centre as at the surface. However. 
there are many castings with a Brinell hardness of 
about 190 on the surface, and of 150 at the “core” 
of a }-in. section, and any method of casting which 
will eliminate this feature should in the interest of the 
users be more widely practised. Special processes are 
claimed to produce an iron with small graphite flakes. 
and as a user the Author believes there is a good deal 
of truth in these claims. 


Use of Alloys 


Whilst personal exverience of alloy cast irons is not 
great, it can be stated that the Author’s firm has used 
for many years high-strength nickel cast iron with 
great success. 

A notable reduction of chill and porosity, true uni- 
formity and absence of metallurgical scrap, generally 
has been found. The addition of a controlled alloying 
element such as nickel seems to be a more positive 
method of improving the properties of cast iron than is 
the inoculatiqh process. However, it is perhaps unjust 
to compare two methods of manufacture in this way, 
and the fairest comment is that some foundry techniques 
lend themselves to the inoculation methods and others 
to the addition of alloys for a similar purnose. There 
can be no doubt, however, that the use of alloys will 
impart distinctive features not to be obtained by any 
other means, and that alloys have an undisputed posi- 
tion of their own, especially in the field of heat-treat- 
able and corrosion-resisting irons. It also appears 
that. for the production of such items as have been 
mentioned, the permanent-mould methods show great 
promise. From experience it may be said that the 
components made by that process are remarkably uni- 
form, but personal experience of large parts has still 
to be obtained. 














Fic. 8.—TApPPET CASTING BADLY WORN IN SERVICE. 
FRACTURE SHOWS UNEVEN CHILLING. 


One of the most annoying defects sometimes present 
in castings is internal porosity, which shows no external 
evidence. In these cases, a great amount of machining 
may be done before the defect is discovered. This 
defect often occurs in runs and some system might be 
devised whereby the regular examination of a few cast- 
ings (preferably those which are to be scrapped in any 
case) would, to the maker, indicate the trouble. 
Another trouble which causes considerable expense 
is the presence in the casting of chaplets, which have 
the effect of causing a hard spot. This trouble seems 
to be more prevalent among recent consignments of 
castings. 

The Author uses large quantities of castings in the 
annealed state and his firm machines these to a very 
fine finish. Now and again castings are received which 
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are grossly over-heated and de-carburised at the 
edges. A suitable Brinell hardness range for this 
class of work is 125 to 160. This class of defect is 
due to poor furnace manipulation, overloading or, 
perhaps, to the use of unduly high temperatures in the 
furnace. Fritted-on sand, which could be readily re- 
moved by the use of a suitable shot blast at the 
suppliers’ works, can be a great danger to tools when 
machining a casting. 

The object of this Paper has not been to introduce 
any new apparatus or methods of examination, but 
rather to suggest the more extensive and selective use 
of the well-known appliances referred to. In con- 
clusion, the Author wishes to thank the directors of 
Lockheed Hydraulic Brake Company, Limited, and 
associated companies, for permission to use the data 
quoted and to publish these remarks. 
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DISCUSSION 


Mr. H. P. MILLAR said he would like Mr. Smith 
to comment on the following assertions:— 

(1) Unfortunately cast iron was not a homogeneous 
maierial, the result of which was that the Brinell hard- 
ness number— which Mr. Smith seemed to use so 
extensively—could vary an appreciable amount; (2) 
the design of the casting played a very big part in 
the Brinell variation. Insufficient attention was paid 
to this point; (3) one could obtain quite high tensile 
figures from relatively soft material, and at the same 
time obtain low tensile figures from hard, brittle 
material. There was no direct connection when deal- 
ing with cast iron; (4) Brinell hardnesses would also 
vary depending on the condition of the mould face. Any 
individual casting may be manufactured with one 
part cast against a green-sand face and one part against 
a dried core; (5) calcium silicide had a ladle effect. 
Once the casting was poured, it again depvended on 
mould conditions, design, etc., whether the Brinell 
hardness numbers were reasonably constant or whether 
they varied widely; and finally as (6) he asked the 
Author if he would be prepared to pay more per ton 
for the quality of castings he stipulated. ree 

The AUTHOR in reply said he agreed with Mr. Millar’s 
remark that Brinell figures varied considerably on cast 
iron, as he had quoted an instance where a Brinell test 
on the surface was 207, and on the $-in. thick core in 
the immediate vicinity a figure of 156 was obtained. 
Whilst one would allow a reasonable range of Brinell 
hardnesses as between different castings, he did not 
agree that variations such as were mentioned were un- 
avoidable in production. Since hardness varies with 
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Fic. 9.— ETCHED 
FACES OF CHILLED 
CASTINGS (a) AND 
(b) AFTER GRINDING. 
RESULTS OF “C ”-SCALE 
ROCKWELL HARDNESS 
TESTS ARE PRINTED 
ADJACENT TO THE TEST 
INDENTATIONS INDI - 
CATED. 





(b) 


the condition of the mould face, it was essential that 
the mould face should be in a sufficiently uniform 
condition to prevent abnormal hardness variations in 
the casting. Many purchasers of grey-iron castings did 
not pay enough aitention to the design, and many 
engineers would do well to consult the foundry to ascer- 
tain whether some slight alteration of design would not 
materially assist the foundry without in any way inter- 
fering with the functioning of the component. 

With regard to Mr. Millar’s third point, he agreed 
that hardness was not the only feature on which tensile 
depended, but, within the field under discussion, it had 
been shown that variations in hardness (from the 
normal standard for the particular casting) were a 
reliable guide to abnormality of mechanical properties 
and microstructure. With regard to No. 5 he gathered 
that the advantages of inoculation were only fully 
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achieved when mould conditions, design, etc., were 
carefully controlled. This did not seem to constitute 
any argument against inoculation. 

The final query raised a point which could hardly 
be answered in a few words but which devended on 
circumstances. However (as a layman, and from the 
purchasing angle), he saw no reason why more money 
should be paid to obtain regular uniform properties 
throughout a delivery of castings. 


Value of Thorough Inspection 


Mr L. W. BOoLtTon said that the last sneaker’s refer- 
ence to the price paid for castings, and Mr. Smith’s 
reply, might constitute the answer to the problem. 
Obviously, if a firm had complete technical control 
over its materials and production conditions, and was 
prepared to make an examination of individual castings 
before despatch, it could not compete on price alone 
with a firm which had very little control. Mr. Smith’s 
point that some castings cost as much to machine 
as to buy seemed to suggest that the department res- 
ponsible for purchasing should be made aware of this. 
Many firms would be prepared to supply more- 
carefully-inspected castings, if it were fully realised by 
the buyer that such inspection had to be paid for. 
Could Mr. Smith give details of the specification to 
which the small castings were bought? 

Mr. SmiTH in revly said whilst disclaiming any pre- 
tence to more than a layman’s knowledge of commer- 
cial buying. he agreed with the trend of Mr. Bolton’s 
remarks. It was a short-sighted policy to buy the 
items under discussion on price alone, and such proce- 
dure often might result in loss of time, wear and 
breakage of tools, etc., to a degree which swallowed up 
and much exceeded the extra cost of a properly manu- 
factured and inspected article. Such a policy might 
survive in some quarters, but it most certainly had no 
supporters in the companies with which he was 
associated. The castings mentioned were bought to the 
following specification:— 


| Tensile, | Brinell 
tons per sq.in. | hardness. 


Up to and including 0.50 in. | 16.0 | 


Over 0.50 in. and up to and includ- 15.0 | Lago to 220 
Over 0.75 in. _ ‘o 14.0 J 


Ruling section. 








ing 0.75 in. 


No General Recommendations Possible 


Mr. F. Butrers thought Mr. Smith had made him- 
self quite safe. as he said he had had thousands of 
these castings with a very small proportion of waste. 
The Brinell test was a dangerous guide from the 
machining standpoint, as there were possible varia- 
tions in the numbers on the same casting due to the 
condition of the face of the mould, or the core might 
cause local chilling. The Author remarked on the 
testing of the machinability of castings by files. He 
would not recommend this practice. One could file 
quite easily with a fine file, but still exverience trouble 
in machining. It was no real guide. The tensile test 
was some small guide to the soundness of the casting 
providing thicknesses did not vary, but a tensile test- 
piece might give a reading of 20 tons per sa. in. and yet 
show internal porosity. As to the remark that it would 
be easy for the foundryman to break up castings for 
examination. he thought any sensible foundryman 
would do so if there were any serious percentage of 
faulty castings. The-natural thing to do would be 
to break the first batch of faulty castings in an endea- 
vour to eliminate the trouble. 
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Mr. SMITH, in reply, reiterated his awareness of 
variations in the Brinell in the same casting, but stressed 
that that was not his concern, and precautions should 
be taken to prevent such occurrences. His remark on 
testing with a file was intended to imply that a file 
used with discretion was capable of testing machin- 
ability, at least to the extent of detecting chill. Foundry- 
men knew quite well which portions of a particular 
casting were liable to chill, and much tool wear and 
breakage could be prevented by a knowledgable man 
with a file. He had not suggested that because a good 
tensile of 20 tons per sq. in. was shown on one part 
of the casting there might not be porosity elsewhere. 
However, if the test-piece was porous, then the castings 
were obviously faulty. 

He gathered that Mr. Butters agreed with the general 
remarks as to the advisability of breaking and adequate 
number of castings for examination. His firm received 
large deliveries of good castings. with now and again 
real “spates” of trouble, which were extremely un- 
fortunate. 

He thought that non-destructive tests on cast iron 
could only be interpreted in the light of the size. shape 
and material svecification for the casting under 
examination. He would not attempnt to lay down 
specific rules for the general interpretation of non- 
destructive tests on cast iron. 


Progress Made 

Mr. P. H. RUSSELL asked for the Author’s opinion 
as to whether he considered that the castings which he 
received had shown any improvement over the past 
few years, or whether he considered that the foundry 
industry was making no progress. 

Mr. SMITH was of the opinion that the foundry indus- 
try generally was moving forward both technically and 
in its ordinary production capacity. The intro- 
duction of “ nodular” iron, the more discriminating 
use of alloys, and the application of the inocu- 
lation processes were, he felt, all healthy signs. 
His impression was that a wider application of such 
simple tests as have been described would be a consider- 
able help to the industry itself, and that there was in 
some quarters a tendency to rely too much on test- 
bar results and other “ process” controls rather than 
a more careful examination of the finished products. 

Mr. J. ROXBURGH said that he was connected with 
the manufacture of malleable-iron castings, and pointed 
out to the Author that, for any company, manufacture 
of castings in really large quantities would be quite 
impossible without having control at every phase of 
the manufacture. He assured Mr. Smith that com- 
panies enjoying a high reputation for their products 
had a high standard both of quality control in the pro- 
cess of manufacture and in the inspection departments. 
Mr. Smith appeared to think that founders neglected 
that part of the business. Before large founders put a 
job into production, a sample was made and broken up, 
correct feeders and runners were put on, allowance was 
made for variation in manufacture, and so forth, 
Every possible factor was controlled, but there was one 
thing that could not be controlled, and that was the 
human element. Inspection was carried out in relation 
to every aspect of the job. He found in personal experi- 
ence that by giving the customer a reliable product his 
firm attracted other business, and, because the customer 
could rely on the product, it might be. in some cases, 
that price was a secondary consideration. 

With all due respect to Mr. Smith, he felt he had 
not given his hearers any ideas for tests not already 
carried out in the foundry, which revealed a very small 
part of the character of the casting. If one considered 
non-destructive methods, what did one expect to find— 
because there were many other defects which the 
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Author had not mentioned which could occur? For 
instance, in relation to non-destructive methods, one 
could get fine blowholes beneath the surface of the 
casting, and the only way they would be revealed 
was by radiological inspection, with the result that the 
casting would cost more. He asked whether the Author 
had had any comparison between the Rockwell and 
Scleroscope tests. 

Mr. SMITH suggested that malleable-iron castings 
' constituted a different class of materials from those so 
far discussed and therefore required a different 
technique of examination. 

The position in which the works chemist found him- 
self was that large deliveries of goods of all kinds came 
to him for testing, and he had to apply tests which 
were relevant to the material in question. He knew 
of no universal non-destructive test, not even the elec- 
tronic devices, of which there are several of the “ sort- 
ing-bridge” types available. It was his belief that a 
more thorough study of non-destructive testing would 
pay very good dividends to the foundry industry 
generally and especially to cast iron. 

He was familiar with the standard conversion charts 
between Rockwell and Scleroscope readings, and 
would follow up Mr. Roxburgh’s suggestion that the 
Schleroscope might prove useful. 


Degree of Inspection not Finalised 

Mr. HILL understood that Mr. Smith was suggesting 
that if quantities of a given casting made under stan- 
dard conditions were subject to a non-destructive test, 
such as the Brinell test, comparative results upon the 
Suitability of the castings should be obtained. He 
agreed that that should be so, but, on the other hand, 
as previous speakers had suggested, it resolved itself 
into the question of what is the customer prepared to 
pay for such an inspection? In most foundries, every 
effort was made to control metal and raw materials, 
but for economical and practical considerations this was 
not taken to a finite point. Sand conditions and cast- 
ing conditions could affect the hardness of a casting, 
and a thin-sectioned casting, such as those described, 
would be more sensitive to varying conditions than a 
casting of thicker section. Variations might occur 
between moulds cast with the same ladle of metal, due 
to mould conditions or metal temperature, and to in- 
spect every casting to find the odd one which did not 
conform to specification would be a very costly 
procedure. 

Mr. SMITH said he realised that conditions of cast- 
ing would make a difference to the havdness and 
structure of the product. The object of the tests 
described was to detect such differences and to reject 
castings which were abnormal. It was not suggested 
that founders should make a Brinell test on every cast- 
ing, rather that they should select castings at critical 
periods during the day’s work. He suggested that a 
discriminating technician could discern those periods 
when things were likely to go wrong—as, for instance, 
when changing from one composition of iron to 
another. ; 

In would appear that the cost of this procedure, com- 
pared with the other many items of cost—overheads, 
etc.—which went to make up the final price of the 
casting, would be very small indeed. 

Mr. Lucas thought Mr. Smith’s idea was that the 
principal thing the foundryman should do was to see 
that his castings were thoroughly inspected before 
despatch, and no doubt he was right. Diesel engines, 
electric motors or even cranes were subject to very 
severe tests by the manufacturers before despatch, and 
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surely it was up to the foundryman to see to it that 
his castings were as rigidly inspected. One or two 
speakers mentioned costs. It was the ruling of the 
Institute that no mention of costs or wages should 
be discussed at these meetings, and he felt that to bring 
this sort of thing into discussion would bring down 
the tone of the discussions which in this Branch had 
always been so high. 


Technological Study Awards 
Post-graduate Visits to the United States 


The Ministry of Education has announced that 
some 50 more post-graduate awards for the study of 
technology are to be made available in the session 
1950-51 at selected universities and technological in- 
stitutions in the United States. The first awards under 
this scheme were made last year. Some holders are 
now in the United States; the remainder are in the 
process of taking up their awards. 

The cost of the awards is met from funds provided 
by the American Economic Co-operation Administra- 
tion. The aim of the scheme is to produce a small 
group of well-qualified men who will return to in- 
dustrial posts or universities and technical colleges in 
this country. The awards are tenable initially for a 
minimum of one year, but it is hoped they will be 
extended for a further year. They are open to students 
who hold a good Honours Degree in pure science or 
technology, who have had at least two years’ in- 
dustrial experience, and who are now working in 
industry or research associations, or are teaching in 
universities or technical colleges. 

A substantial part of the time abroad will be spent 
in selected industrial establishments. The awards will 
provide for tuition fees, books and travelling expenses 
in the United States and a maintenance allowance of 
$1,800 per annum. The cost of the return passage 
to the United States will be met from public funds. 
Successful candidates will be expected to leave the 
United Kingdom early in September next. Full details 
may be obtained from the Ministry of Education 
(F.E. Division 1), Curzon Street House, Curzon 
Street, London, W.1. The closing date for applica- 
tions is February 15. 





Scandinavian Scientific Literature 
Tranlations Service 


Throughout Scandinavia, most original scientific work 
is now published in the English language. Some authors 
write in English and others have their work translated 
locally, but, unless they are able to obtain the services 
of an English-speaking scientist to check the manuscript, 
the results may leave much to be desired. The British 
Council has initiated a scheme whereby it will endea- 
vour to place each manuscript submitted through its 
offices in Scandinavia, with a scientist in Britain who is 
likely to have an interest in the work in question and 
can carry out the checking. It is understood that, in 
general, the Scandinavian scientists are willing to pay 
reasonable fees for such services, and arrangements 
have been made with the exchange control authorities 
for such fees to be paid in local currency to the overseas 
offices of the British Council, and to be paid out in 
sterling to those in Britain who give their assistance. The 
British Council will make no charge. 


LIEGE INTERNATIONAL Fair is to be held from April 
29 to May 14. There will be sections cévering mining, 
metallurgy and mechanical engineering. 
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Gas Burner Production at Stockport 
By A. Graham Thomson 


Synchronisation of melting with mould production is a feature of a new plant laid down 
by the Storey Foundry Company, Limited, of Stockport, for the manufacture of gas burners 
and other light iron castings. This has been effectively achieved in the layout by instal- 
ling a gravity roller track and making adequate provision for mould storage on cross-sections. 


Early History 
T HE history of the Storey Foundry Company, Limited, 
goes back to 1919, when an ironfoundry was started 
on a temporary site by the present managing director, 
Mr. J. E. Storey, and his brother, the late Mr. R. Storey, 
who died three years ago. 

The start of the company more or less coincided with 
the general collapse in business which followed the 1914 
war and, for several years, the firm had a very 
anxious time. What put the foundry on its feet was the 
decision to manufacture gas burners, which have been 
the principal products ever since, except during the re- 
cent war, when some millions of Mills grenades were 
produced. Burners are manufactured mainly for supply 
to gas-appliance manufacturers. The quantity produc- 
tion of certain other small castings is also undertaken, 
= company’s entire production being from pattern 
pilates. 

Though the original site at Sheffield Street had been 
regarded as purely temporary, the company were 
actually obliged to remain there for 27 years. Moulding 
machines were installed, but no further mechanisation 
was possible due to the unsuitability of the premises 
for any system of sand handling. In 1944 a possible 
scheme for mechanisation was evolved, but had to be 
discarded when certain necessary alterations to the pre- 
mises were found to be impracticable. A new site was 
therefore acquired at Conway Street, about a mile away. 
On a Friday night in September, 1946, the Sheffield 
Street premises were at last closed down and by the 
following Tuesday night the company were in produc- 
tion at their new mechanised foundry. 


New Foundry 


The very modern premises at Conway Street cover 
an area of about 9,000 sq. ft., of which 6,000 sq. ft. 
is taken up by the foundry. A separate building houses 
a pattern shop, a new core shop, and a Diesel generat- 
ing set. A canteen and first-aid room are in process of 
construction. Adequate space for future expansion is 
provided upon the 2}-acre site. At the original foundry, 
the mouldérs made the moulds, poured them, knocked 
them out, and had then to return the empty boxes to 
the machines before the next moulding operation could 
be started. Pouring and knocking-out in the new 
foundry are now done by separate gangs, with the result 
that the production per moulder has increased con- 
siderably. 

The new plant was designed by Stone-Wallwork, 
Limited, in close consultation with the foundry manage- 
ment. The production line now consists of eight jolt- 
squeeze moulding machines and a ninth unit will shortly 
be installed. An additional machine is used for special 
jobs, the moulds from this machine being put on the 
floor. Snap flasks and slip bands are almost exclu- 
sively used. Fig. 1 shows a Stone-Wallwork moulding 
machine with the pattern plate and snap-flask. The 
machine moulders draw their sand from side-delivery 
hoppers, these being preferred to the overhead type, 


largely on account of their considerable storage capa- 
city, which is sufficient to supply the moulders for some 
four hours in the event of a breakdown of the sand- 
treatment plant. 


Mould Production and Distribution System 


Each of the moulding machines is connected to the 
pouring track by means of a cross-track equipped with 
narrow rollers, shown in Fig. 2. The cross-tracks are 
about 15 ft. long and are designed to carry special 
skids each capable of holding four moulds. Sufficient 
stacking space is provided in each cross-track for 
ten skids, so that a reserve of up to 40 moulds is avail- 
able on each of the eight cross-tracks, making a total 
reserve of 320 moulds should the supply of liquid metal 
fail. The moulds on the skids and the skids in posi- 
tion on the cross-track rollers can be seen in Fig. 3. 

In order to solve the problem of transferring the skids 
full of moulds on to the pouring track, the plant has 
been so designed that the narrow rollers of the cross- 
track lead to pairs of thin cylindrical rollers on the 
gravity track, which can be raised or lowered by the 
operation of a lever and, initially, support the skids and 
moulds above the main track. To avoid the risk of 
jarring, the moulds are then poured. As soon as the 
metal has begun to solidify, the pair of small-diameter 
rollers of the gravity track are lowered and the moulds 
are received gently on the main rollers of the gravity 





Fic. 1—MOovULDING MACHINE, PATTERN PLATE AND 
FLASKS USED FOR THE MAKING OF BURNER 
CASTINGS, 
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track, the skids being so designed that they can run on 
either track. In Fig. 2, the small-diameter rollers can 
be seen in the raised position between the main rollers 
of the gravity conveyor track. 


Sand Preparation 


The moulds are pushed in batches to the knock-out, 
at which point the last section of track with its load of 
moulds is swung over at right-angles by means of an 
air-operated hoist. The sand falls through the knock- 
out on to a belt conveyor which carries it across the 
magnetic separator. A vertical elevator then takes it 
up to a storage hopper. Tailings from a riddle in the 
top of the hopper are discharged into a bin and dumped. 
A power-driven discharge from the hopper scrapes the 
sand into a 7-ft. dia. continuous mill. Feeding auto- 
matically into the mill are two hoppers, one for coal 
dust and the other for Fulbond. These hoppers are 
operated from the shaft of the mill by means of an 
arrangement of cams and a hinged flap and can be 
adjusted to feed any desired quantities of material into 


Fic. 3.—UsE OF SKIDS FOR MOULD 
STORAGE BETWEEN THE MOULDING 
MACHINES AND THE GRAVITY- 

ROLLER POURING TRACK. 
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Fic. 2.—LAYOUT OF THE CONVEYOR 
SYSTEM. NOTE THE RAISED 
SMALL-DIAMETER ROLLERS _BE- 
TWEEN THE NORMAL ROLLERS OF 

THE MAIN TRACK. 


the mill. From the mill, a feed belt of normal type 
supplies the main distribution belt which extends for 
the entire length of the foundry. The capacity of the 
sand plant is eight tons per hour. Fig. 4 shows the 
feed belt supplying the row of hoppers and the knock- 
out grid, which is operated by the air hoist. In Fig. 5 
is shown the conveyor from the sand mill feeding the 
main distribution belt, while the elevator and mag- 
netic separator can be seen on the right. 


Melting Plant 


The melting plant consists of two cupolas. each with 
an inside diameter of 24 in. and capable of melting up 
to about two tons of metal an hour. The cupolas, nor- 
mally, are operated on alternate-days, but during a 
short period when a night shift was working, one of 
them was melting continuously throughout 24 hours. 
Both the cupolas and the charging apparatus were manu- 
factured to the company’s own design. Charging is 
done from floor level, the charges being loaded into a 
skip which is carried up to the charging door by a 
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FiG. 4.—KNOCK-OUT GRID AND THE 
SAND CONVEYOR BELT SERVING 
THE MOULDING - MACHINE 

STATIONS, 


friction hoist. The skip tips automatically on to a 
tipping tray, which is operated by means of an air hoist 
and a system of wire ropes. 

Pouring 

The old-fashioned double-shanked ladle has proved to 
be the most successful method of pouring, since the 
castings produced average only about four lb. each. As 
a rule, there are several castings in a box, each mould 
having two sprues. Other methods of pouring have 
been tried, such as by using a 4-cwt. ladle, but posi- 
tioning proved too slow and loss of metal temperature 
was experienced. 

The moulders start work at 7.30 a.m. and are able to 
build up substantial reserves of moulds on the cross- 
tracks, so that the melting plant need only be in opera- 
tion from about 9.30 a.m. to 1 p.m., and again from 
2.30 p.m. to 5.30 p.m. The output of the mechanised 
plant amounts to six tons of finished castings per day 
and the plant has proved sufficiently flexible for all the 
requirements of a semi-jobbing concern. 
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Core-making 

In the core shop, the company has installed only 
revolving-plate-type ovens, of which three are at present 
in operation. The original unit has recently been con- 
verted from gas to coke heating. Both the second and 
third units were re-designed to suit the company’s re- 
quirements and were locally built. The chief advantage 
of this type of equipment is that the core maker can 
work so close to the oven that he can load the cores into 
the oven merely by stretching out his hand. Cores 
are all made by hand, the sand used having no artificial 
bond in it at all. The core boxes are split and one- 
half of the box is used as a carrier. Many methods 
have been tried, such as core blowing, to make gas- 
burner cores, but without success. 

The company use light-alloy pattern plates almost 
exclusively, the castings for these plates being finished 
off in their own pattern shop. Stored patterns are sus- 
pended by means of brass hooks cast flat and twisted 
through 90 deg. in a vice. 

(Continued on page 151.) 


Fic. 5.—Two Main SAND-CONVEY- 
ING BELTS. ON THE RIGHT IS THE 
MAGNETIC SEPARATOR. 
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The Institute of British Foundrymen 


Election of New Members 


As there were a few errors in the particulars printed 
last week, we have reproduced the list correcting these. 
What follows is to be regarded as the official list of 
members elected to the various grades of the Institute 
of British Foundrymen at a meeting of the Council on 
January 21. 


FIRST LIST 
As Subscribing Firm Member 


Joseph Berry, Limited, Albion Foundry, Swinton, 
Lancs. (Representative: W. S. Spenceley.) 


Members 


K. J. Bostridge, director, Halycon Products, Limited, 
London; M. N. Boyde, sales manager, Harborough 
Construction Company, Limited, Market  Har- 
borough; W. Brandt, foundry manager, Trianco, 
Limited, Molesey, Surrey; A. N. Chatterjee, chief 
engineer, Motor Machinery Manufacturers, 
Limited, Calcutta; J. T. Clark, director, Halycon 
Products, Limited, London; J. F. Clatworthy, assis- 
tant foundry foreman, Western Foundries, Southall, 
Middlesex; E. Clegg, works manager and director, Lup- 
ton & Place, Limited, Burnley; W. J. Hares,* master 
atternmaker, W. J. Hares, Fishponds, Bristol; E. Lup- 
ton, B.Sc.(Eng.), production manager, Tweedaies & 
Smalley (1920), Limited, Rochdale; A. Pearson,* foundry 
manager, Bristol Diecasting Company. 


As Associate Members 


A. E. Bell, technical representative, Distington Engi- 
neering Company, Limited, Workington; A. K. Bhatta- 
charya, general supervisor, Saxby & Farmer, Limited, 
Calcutta; C. B. Bolton, chief draughtsman, African Mal- 
leable Foundries, Limited, Benoni; A. H. Clark, 
foundry foreman, North Eastern Marine Engineering 
Company, Limited, Wallsend-on-Tyne; W. L. Cunliffe, 
general manager, Jas. C. Cunliffe, Salford, 7; R. Drans- 
field, foundry foreman, North Foundries, Limited, 
Monton Green, Eccles; T. W. Edge, assistant foreman, 
W. Shaw & Company, Limited, Middlesbrough; J. 
Fletcher, foreman coremaker, C. & B. Smith, Limited, 
Wolverhampton; R. N. Gandhi, student, National 
Foundry College, Wolverhampton; W. G. Garratt, 
foundry foreman, S. Russell & Sons, Limited, Leicester; 
A. Harwood, chargehand moulder, Gresham & Craven, 
Limited, Salford; C. G. Hendy, works manager, Bristol 
Diecasting Company; R. W. Henshaw, moulder, Stan- 
ton Ironworks Company, Limited; John Hodd,* under- 
foreman, Head Wrightson & Company, Limited, 
Thornaby-on-Tees; J. Hoyes, foreman moulder, Metro- 
politan-Vickers Electrical Company, Limited, Manches- 
ter; E. L. Huggins, foreman coremaker, Sheepbridge 
Stokes Centrifugal Castings Company, Limited, Chester- 
field; S. D. Joshi, B.Sc.(Hons.), student trainee, Steels 
Engineering Products, Limited, Sunderland; R. Kirby, 
foundry foreman, Richardsons Westgarth & Company, 
Limited, Hartlepool; W. Lewins, foreman moulder, 
Charles W. Taylor & Sons, Limited, South Shields; 
D. M. Lewis, B.Sc.(Met.), research metallurgist, British 
Iron and Steel Research Association, London; W. Mould- 
ing, assistant manager, Greenside Foundry Company, 
Limited, Sheffield; A. A. McAdam, manager, St. Peters 


*Transferred. 


Foundry Company, Limited, Newcastle-upon-Tyne; J. R. 
Richardson, foundry foreman, North Eastern Marine 
Engineering Company, Limited, Wallsend-on-Tyne; D. 
Sahai, foreman, Ordnance Factory, Ishapore, India; C. 
Satyamurty, works metallurgist, Textile Machinery Cor- 
poration, Limited, Belghurriah, W. Bengal, India; J. W. 
Sivyer, foundry metallurgist, Dorman, Long & Com- 
pany, Limited, Middlesbrough; E. A. Skinner, works 
manager's assistant, Imperial Foundry, Ford Motor 
Company, Limited, Leamington; H. Stribblehill, pattern- 
maker, Dartmouth Auto Castings, Limited, Smethwick; 
J. H. Taylor, foundry engineer, Ferranti, Limited, Hol- 
linwood, Lancs; D. C. Verma, staff trainee, Darwins, 
Limited, Sheffield; J. Yarwood, foundry service engi- 
neer, Ferranti, Limited. 


As Associates (over 21) 


W. A. Adie, moulder, C. A. Parsons & Company, 
Limited, Newcastle-upon-Tyne; H. Bell, moulder, Jarrow 
Metal Industries, Limited, Jarrow-on-Tyne; G. Blythe, 
moulder, James Hodgkinson (Salford), Limited, Salford; 
R. W. Currie, patternmaker, William Mills, Limited, 
Wednesbury; N. Gibson, student, King’s College, New- 
castle-upon-Tyne; R. T. Hinds, foundry foreman, 
Erewash Foundry, Stanton Ironworks Company, 
Limited; W. J. Pollock, foundry metallurgist, Mather & 
Platt, Limited, Manchester; J. Rigby, moulder, Ircast 
Foundries, Limited, Whitworth, Lancs; A. A. Rodda, 
patternmaker, William Mills, Limited; J. Tate, core- 
maker, J. H. Ritson & Son, Limited, Gateshead; J. E. R. 
Tompkin, foundry metallurgy student, University of 
Sheffield; H. Varney, pattern moulder, Park Foundry 
(Belper), Limited, Belper. 


As Associates (under 21) 


C. J. Appleton, apprentice patternmaker. James & 
Ronald Ritchie, Limited, Middlesbrough; R. Arm- 
strong, patternmaker, Smith’s Dock Company, Limited, 
Middlesbrough; W. Amos, metallurgical assistant, Qual- 
cast, Limited, Derby; E. Bean, apprentice patternmaker, 
Cargo Fleet Iron Company, Limited, Middlesbrough; J. 
Buckle, patternmaker, Head Wrightson & Company, 
Limited, Thornaby-on-Tees; N. D. Cail, apprentice pat- 
ternmaker, Cargo Fleet Iron Company, Limited; K. Dil- 
worth, apprentice patternmaker, Charles P. Kinnell & 
Company, Limited, Vulcan Iron Works, Middlesbrough; 
P. F. Ellis, apprentice metallurgical chemist, North 
Eastern Marine Engineering Company, Limited, Walls- 
end-on-Tyne; T. E. Peacock, apprentice metallurgical 
chemist, Swan, Hunter & Wigham Richardson. L.mited, 
Walker-on-Tyne; G. D. Potts, apprentice patternmaker, 
C. & B. Smith, Limited, Wolverhampton; G. M. Wood, 
student apprentice, Stewarts and Lloyds, Limited. Bilston. 


SECOND LIST 
As Subscribing Firm Members 
Lupton & Place, Limited, Burnley, aluminium-alloy, 
iron and brass founders and machinists. (Representa- 
tive: E. Clegg.) Robert Taylor & Company (Iron- 
founders), Limited, Larbert, Stirlingshire. (Repre- 
sentative: R. Taylor.) 


As Members 


W. Collinge,* foundry works managen, Newman In- 
dustries, Limited, Bristol; R. F. Davis, foundry manager, 
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Langley Alloys, Limited; A. Flower, proprietor, Cale- 
donian Engineering Company, Newton-le-Willows; S. 
Francis, managing director, Brontalloy, Limited, Drigh- 
lington, Bradford; C. N. Hale, chief ironfoundry fore- 
man, Railway Executive Eastern Region, Gorton; 
T. W. I. Harris, chief metallurgist, Blakey’s Boot Pro- 
tectors, Limited, Leeds; L. Heinemann, chief draughts- 
man, Barrett & Pillans, Limited, Luipaardsvlei, South 
Africa; E. Jackson,* proprietor, E. Jackson & Company, 
Limited, Manchester; D. E. Krause, executive director, 
Gray Iron Research Institute, Inc., Columbus, Ohio, 
U.S.A.; F. Lea, partner, Hawthorne & Lea, Bradford; 
J. S. Mackie, proprietor, A. McArthur & Son, Aber- 
deen; T. A. Purvis,* chargehand patternmaker, Consett 
Iron Company, Limited; M. M. Stubbs,* director, John 
M. Rodger & Son, Limited, Ayr; R. Taylor, chairman 
and managing director, R. Taylor (Ironfounders), 
Limited, Larbert; G. Ward,* director and manager, 
Craweast, Limited, Rochdale. 


As Associate Members 

D. H. Armitage, foundry superintendent, aircraft steel- 
foundry, David Brown Foundries Company, Penistone; 
L. R. Barnes, foreman moulder, Walker & Smith, 
Limited, Batley; J. H. Boyle, plant engineer, Lane & 
Girvan, Limited, Bonnybridge; J. Cameron, foreman 
moulder, Carntyne Steel Castings, Limited, Renfrew; 
S. Clark, patternmaker, Noble & Lund, Limited, Fell- 
ing-on-Tyne; P. D. Curley, director, Storey Foundry 
Company, Limited, Stockport; B. Dunn, chargehand 
moulder, S. Russell & Sons, Limited, Leicester; T. 
Harding, foreman moulder, Cochranes (Middlesbrough) 
Foundry, Limited; G. J. T. Harris, foreman pattern- 
maker, Richard Thomas & Baldwins, Limited, Swansea; 
W. H. Hay, foundry technical development engineer, 
Singer Manufacturing Company, Limited, Clydebank; 
G. Higgins, foreman moulder, Tweedales & Smalley 
(1920), Limited, Rochdale; J. Hughes, foundry superin- 
tendent, Brookhirst Switchgear, Limited, Chester; J. P. 
Macnab, foundry plant foreman, Thomas Allan & Sons, 
Limited, Thornaby-on-Tees; J. McDermick, pattern- 
maker, Walter McFarlane & Company, Limited, Glas- 
gow; A. W. McFarlane, foundry foreman, Morrison, 
Ingram & Company, Limited, Manchester; R. McLach- 
lan, foreman moulder, Cameron & Roberton, Limited, 
Kirkintilloch; W. Nash, leading mofilder, David Brown- 
Jackson, Limited, Salford; W. Niven, assistant foreman 
patternmaker, R. Taylor (Ironfounders), Limited; F. F. 
Rennie, assistant metallurgist, Ferranti, Limited; J. I. 
Stirling, foundry works manager, Southern Foundries 
(1926), Limited, Croydon; H. B. Wight, chief metallur- 
gist, Harland Engineering Company, Limited, Alloa. 


As Associates (over 21) 


G. Cesana, managing director, S. A. Cesana, Milan, 
Italy; A. N. Davis, student, foundry practice, Babcock 
& Wilcox, Limited, Renfrew; C. J. Elliott, patternmaker, 
Head Wrightson & Company, Limited, Thornaby-on- 
Tees; D. Forster, apprentice, Darlington Forge, Limited; 
G. E. Hawthorne, partner, Hawthorne & Lea, Bradford; 
J. N. Heighley, patternmaker, Head, Wrightson & Com- 
pany, Limited; J. Noble, patternmaker, Tees Side Bridge 
Engineering Works, Limited, Middlesbrough; D. Walker, 
patternmaker, British Railways, Cowlairs. 


As Associates (under 21) 


J. F. Aldersley, foundry apprentice, J. Blakeborough 
& Sons, Limited, Brighouse; E. G. Ellis, apprentice pat- 
ternmaker, W. Shaw & Company, Limited, Middles- 
brough; J. J. Danby, apprentice patternmaker, Imeson & 
Finch, Limited, Stockton-on-Tees; S. R. Goodchild, 


*Transferred. 
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apprentice patternmaker, Dorman, Long & Company, 
Limited, Middlesbrough; C. Gorman, apprentice pattern- 
maker, Skinningrove Iron & Steel Company, Limited; 
G. R. Hauxwell, apprentice moulder, Blackett & Hutton, 
Limited, Guisborough; R. F. Lawson, apprentice 
moulder, Cochrane’s (Middlesbrough), Limited; S. E. 
Lobb, apprentice patternmaker, Imeson & Finch, 
Limited; C. R. Mackinlay, apprentice patternmaker, 
Head Wrightson & Company, Limited, Stockton- 
on-Tees; R. S. Methven, foundry technician, Qual- 
cast, Limited, Derby; McCluskey, apprentice 
patternmaker, Head Wrightson & Company, Limited; 
J. MacLaren, apprentice patternmaker, Head Wright- 
son & Company, Limited; R. McRobert, appren- 
tice patternmaker, Head Wrightson & Company. 
Limited; R. A. Payne, junior draughtsman, Barratt 
& Pillows, Limited, Luipaardsvlei, South Africa; 
B. Porter, apprentice, Qualcast, Limited; P. Richard- 
son, apprentice patternmaker, Cochrane & Com- 
pany, Limited: W. D. Ritchings, apprentice pattern- 
maker, Dorman, Long & Company, Limited; C. Robin- 
son, apprentice patternmaker, Blackett Hutton & Com- 
pany, Limited, Guisborough; E. G. Rowland, apprentice 
moulder, Blackett Hutton Company, Limited; D. Stod- 
dard, apprentice patternmaker, Dorman, Long & Com- 
pany, Limited. 


THIRD LIST 
As Members 


W. H. Hornby,* foundry manager, G. & J. Weir, 
Limited, Glasgow; R. Taylor, chief designer, Paterson 
Hughes Engineering Company, Limited, Glasgow. 


As Associate Member 


A. Grassam, foreman moulder, M. Cockburn & Com- 
pany, Limited, Falkirk. 


As Associate (over 21) 


S. S. Mullock, metallurgical assistant, United Provinces 
Government Workshop, Roorkee, India. 


Gas Burner Production at Stockport 
(Continued from page 149.) 


One of the major operations in the manufacture of 
gas burners is the drilling of the holes. The Storey 
Foundry Company, Limited, drill about 100,000 holes 
per day. All holes are drilled individually on fixtures 
and, where suitable, jigs are used. The fact that the 
numerous holes in a burner are at many different angles 
precludes the use of multiple drills. 


Power Plant 

In February, 1948, production had to be suspended 
for the best part of three weeks, due to a power cut 
which affected all Stockport’s industries. It was de- 
cided to eliminate the risk of future shut-downs from 
this cause by installing a 55-kw. Maclaren-Brush Diesel 
generator. The air-compressor plant consists of three 
Broom & Wade compressors, two of which operate the 
moulding machines and shot-blast respectively, while the 
third is a small booster compressor for use as and when 
required. 

This progressive foundry provides a good example 
of the judicious employment of mechanisation to obtain 
a large output economically from a limited space. The 
plant is probably one of the most interesting units in 
Britain for this type of work. Castings of excellent 
quality are produced, though most of the labour is 
semi-skilled. Characteristic of the foundry is the large 
number of original and unusual devices to facilitate 
production. 
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Book Reviews 
Elasticity and Anelasticity of Metals. By Clarence M. 
Zener, Published by the University or Chicago 
Press, Chicago, Illinois, and in England by the 
Cambridge University Press. Price 22s. 6d. 

Although it is commonly supposed that metals 
deform purely elastically under siresses which do not 
exceed the elastic limit, many experiments have shown 
that this is not true and that, superimposed upon the 
elastic strain, other strains occur which are neither 
elastic. because they do not obey Hooke’s law, nor 
plastic because they leave no permanent set. Professor 
Zener, whose monograph is given to the study of these 
strains, has introduced ithe term “ anelastic ” to describe 
them. They are responsible for many effects, some of 
which are of considerable practical importance, for 
example, internal friction, the elastic after-effect, 
mechanical hysteresis and stress relaxation. They have 
also become important recently as a means of studying 
certain metallurgical phenomena, such as slip along 
grain boundaries and rates of diffusion and precipita- 
tion of small amounts of carbon and nitrogen in mild 
steel, which can nardly be examined in any other way. 

Professor Zener’s book deals very thoroughly and 
authoritatively with the theoretical aspects of the sub- 
ject. A full introductory section on elasticity is in- 
cluded, which contains interesting observations on the 
stability of cubic crystal lattices of metals. The general 
theory of anelasticity is developed in detail and appli- 
cations are made to many phenomena, The final pages 
are likely to prove the most interesting for metal- 
lurgists; here the Author discusses problems of creep. 
fracture, slip-bands and twinning and his treatment is 
less abstract than in some of the earlier passages. 

The book will undoubtedly and deservedly be 
regarded as a classic by those concerned with the 
physics of metals. To the more general reader, how- 
ever, it must be pointed out that this is a highly 
specialised work and that, unless his mathematics is 
unusually strong, it will be strained far beyond what 
might reasonably be regarded as the anelastic or. 


Elementary Physical Metallurgy—with emphasis on 
Ferrous Metallurgy. By Edward G. Mahin, Ph.D. 
Published by the Remsen Press Division, Chemical 
Publishing Company, Inc., 26, Court Street, 
Brooklyn 2, New York, U.S.A. Price $6. 

The Author has very largely succeeded in his diffi- 
cult task of providing “a truly elementary character 
of treatment.” The book opens with a chapter on 
metallography, tracing the subject from polishing to the 
characteristics of illumination. Then comes a straight- 
forward survey of the testing of the mechanical pro- 
perties of metals, followed by pyrometry and thermal 
analysis. The last subject has been very nicely dealt 
with, except that here, as throughout the book, the 
micrographs have been variously reduced in reproduc- 
tion. From half a lifetime’s experience, the reviewer 
asserts that this is as totally unnecessary as it is un- 
desirable because it confuses those who regularly 
handle micrographs. For example, Fig. 68 would have 
been better if half the field shown had been illustrated 
without being reduced 50 per cent. The iron-carbon 
system, crystal space lattice and solid solutions, 
mechanical deformation and grain size—each has a 
chapter. Chapter VIII covering thermal treatment is 
one which includes more recently developed subjects 
such as S curves and the Jominy test. The chapter on 
cast irons is not too satisfactory. By now the student 
should have sufficient physical metallurgy in his head 
to appreciate a story built up around standard group- 
ings as set out by A.S.T.M. which would relate why 
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the various properties existed. For the student, such a 
phrase as “ Nickel is another metal which is often 
added to foundry iron in the manufacture of grey-iron 
castings. This metal does not form a carbide and 
there is some belief that it promotes graphite forma- 
tion. This belief is open to question” is worse than 
useless. The book concludes with chapters on surface 
hardening and non-metallic inclusions. Vv. C. F. 


Rarer Metals. By J. de Mint and H. C. Drake. Pub- 
lished by the Temple Press, Limited. Bowling 
Green Lane, London, E.C.1. Price 25s. 

This is an English edition of an American book and 
its readier availability will be appreciated by all metal- 
lurgists. It is difficult to say just what are the rarer 
metals. Price is not always the desideratum, but just 
the difficulty of locating a supplier. In this book no 
fewer than 29 have been covered, and where possible 
the same system has been followed. Thus for each 
metal there is given a short history, followed by 
mineralogy; physical properties; chemical properties; 
compounds; extraction from ores; preparation of the 
metal; technology, and analysis. By so doing, a very 
complete picture is given of the potentiality of a metal 
for any given service, and if the searcher still needs 
additional information then he can study the citations 
from appropriate literature printed at the end of each 
chapter or from Appendix I. This in more than a 
dozen pages lists early literature. current books and 
recent outstanding articles on the subject. 

There are several other appendices giving atomic 
weights, the periodic system, relative abundance in 
igneous rocks, and so forth. For those engaged either 
in co-operative research organisations or in a technical 
capacity in industry, this book will quickly establish 
itself as an invaluable work of reference. V. C. F. 
Private Companies—their Management and Statutory 

Obligati ixth edition. By Stanley Borrie. 
Published by Jordan & Sons, Limited, 116, 
7 Lane, London, W.C.2. Price 9s. post 
Tee. 

The worth of this well-known: manual is obvious 
as the book has now reached its sixth edit:on. Since 
it was first published in 1932, there have been changes 
in the law, especially by the Companies’ Act of 1948, 
and there has been a thorough revision to take care 
of the new requirements. The book consists of 232 
pages and there are fifteen chapters covering—Res- 
trictions and Privileges of a Private Company; 
Incorporation of a Company; Preliminary and other 
Agreements; Members and their Shares; Capital: 
Dividends; Directors; Other Officers of the Company: 
Conduct of Business of Company; Loans and Deben- 
tures; Meetings of Shareholders and Resolutions Passed 
thereat; Annual Return, Accounts and Audit: Com- 
panies Limited by Guarantee, etc.; Lodging of Docu- 
ments; Forms. 

The book is invaluable for directors and company 
secretaries. 


International Labour Conference, 32nd _ Session, 
Geneva, 1949. Report by the Delegates of His 
Majesty’s Government. Published by H.M. 
Stationery Office. Price 3s. 6d. 

It takes two pages to list the British delegates to 
this three-weeks’ conference, so it must have been very 
important. The reviewer has wandered through the 
text and discovered the “ ovtimum beddage ” recom- 
mended for seamen; the desirability of the disclosure 
of overtime rates to potential emigrants; the closing 
down of fee-charging employment agencies, and many 
things about public contracts: It really should be of 
profound significance, but it is dreadfull} dull to read, 
and its purchase cannot be recommended so far as our 
readers are concerned. 
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Casting Design as Influenced by Foundry 
Practice 


By Oliver Smalley, O.B.E. 


From Mr, Oliver Smalley, O.B.E., president of the Meehanite Metal Corporation, a monu- 
mental work on casting design as influenced by foundry practice has been received. Some 
extracts from it were given as an address to the South African Branch of the Institute of 


British Foundrymen and were printed in our issue of Juiy 21, 1949. 


This is unfortunate 


from one point of view as the presentation of the whole work would have been more satis- 
factory. However, it is proposed to make a number of excerpts from the work in the 
form of short articles. This method will ens ure that our readers will not suffer from tech- 


nological indigestion. 


PATTERNMAKING 


THE function of the patternmaker is to translate de- 
sign into terms of foundry practice. The designer, 
however, must know something of patternmaking, 
foundry practice and metallurgy. Patternmaking, mould- 
ing and core making must be considered as a 
whole since the engineering requirements of the cast- 
ing determine to a great extent the process of pattern 
and casting manufacture. A pattern suitable for soft 
grey cast iron may be quite unsuitable for one made 
in higher-strength cast iron or in steel, due to differ- 
ence in contraction and the inability to feed certain 
parts of the shape. Thus, certain phases of foundry 
procedure must be considered before even starting to 
make the pattern, and consultation with an experienced 
foundryman will pay good dividends. Standard 
colouring for patterns should invariably be used. 
Marking 

The pattern shall have sufficient space allowed 
on it, varnished yellow. for the following informa- 
tion:—Name of concern; name of part; pattern num- 
ber; material of castings; shrinkage allowance per 
foot; number of pieces to pattern; and number of 
core boxes. Core prints marked core No. 1, No. 2, 
No. 3, etc., in rotation as they are placed in the 
mould. The pattern number should be stamped on 
all loose pieces. 


Construction of Patterns 


Small patterns (up to 24 in.) may be built or 
made from solid stock with fillets carved from the 
stock or made from leather. Medium-size patterns 
(24 in. to 60 in.) shall be made of 14-in. or 14-in. 
stock. Large-size patterns (over 60 in.) shall be made 
of 14-in. or 2-in. stock. 

Hollow work to be built on headers about 22 in. 
in centres, the grain of the wood next to the sand 
to run in the direction of the draft whenever possible. 
Headers shall be constructed on the stile and rail 
method, firmly braced both laterally and longitudin- 
ally. Concentric or eccentric circular work to be 
built up with segments, any number of layers to one 
unit, glued and nailed where practicable. Barrel-type 
circular work to be staved and the hollow method 
of construction to be used. Flat work may be sup- 
ported by stop-off pieces. 

All loose pieces shall be secured with one or more 
dowels of differing sizes. Bosses—lugs and brackets— 
and all other protruding elements should be so de- 





Below we print the first of these articles. 


signed that they can be removed from the mould at 
the same time as the main pattern. All tapered round 
core prints for cope to have ten degrees taper. All 
round core prints for drag to have one degree taper. 
All loose round core prints to be dowelled in the 
centre only. Lifting plates and rapping plates of 
sufficient size and properly secured shall be provided 
(this is of utmost importance in the prevention of 
damaged patterns due to the use of spikes). Screw 
holes on working surfaces shall be counter-sunk and 
filled flush with a quick-hardening putty. 

Thin patterns, of which any number of castings are 
to be made, should be made of metal. A cast-iron 
pattern costs very littke more than a _ high-grade 
wooden pattern, because the master pattern need not 
be so well constructed, and the filing-up of an iron 
pattern is not a particularly expensive process. The 
cast-iron or aluminium pattern will give true castings 
for an indefinite period, whereas a thin wood pattern 
cannot be kept in shape very long. The damp mould- 
ing sand and the strain of ramming it in the mould 
is bound to put a wooden pattern out of shape in 
time. 

The most common negligence on the part of the 
patternshop is the failure to break or round all corners 
and edges, and adequately to fillet re-entrant angles. 
The importance of this little detail is immeasurable in 
producing a sand mould free from tears and breaks 
that require patching. Radii of fillets should not be 
under one quarter or over one half of the thickness of 
the section joined. 

Draft 


Draft is the amount of taper given to. the’ sides 
of projections, pockets and the body of a pattern so 
as to permit its withdrawal from the mould without 
breaking the sand away. Draft should be added to 
the design dimensions but metal thickness must be 
maintained. For general “ one-off” purposes an 
average draft is 7; in. per ft. The draft depends upon 
the devth of the pattern in the flask. The standard 
draft for iron is 1: 100 for heavy. bulky, wooden 
patterns, which can be rapped. It is from 1:30 to 1:20 
for patterns (only) which are to be drawn without rap- 
ping. If a draft of a ratio of 1:10 to 1:5 is admis- 
sible, such as on foundation frames, eyes, etc., the 
larger one should be used at all times as it is cheaper 
= “ Teas A suitable draft for stripping plates 
is 1: 100. 

Equally important is the increased life to be ex- 
pected from the pattern before refinishing is neces- 
sary. Sharp edges on patterns are the first sections 
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Foundry Practice—Patternmaking 





to be nicked or broken when in storage or use. This 
results in either additional hand work on the mould 
or marks in the castings. Neither is desirable and 
occurrence can be materially reduced by a simple 
expedient—i.e., round all inside and outside corners 
and edges. Patterns that are cheaply constructed 
should not be expected to give long service. Before 
the foundry is blamed for making poor castings, it 
might be well to examine the pattern. The foundry 
cannot make castings smoother and more true to the 
blue-print than is the pattern. 


Construction of Core Boxes 


Core boxes shall be assembled in a workmanlike 
manner with screws, no glue to be used except where 
unavoidable; interior construction to be so fastened that 
it can be removed. Small core boxes may be built-up 
or made of solid material with wood or leather fillets. 
Medium-size core boxes may be built up or assembled 
of 14 in. to 2 in. stock. Large-size core boxes shall 
be built-uo or assembled of 2 in. stock; built-up core 
boxes and crates to be assembled on tongue-and-groove 
methods and reinforced on the bottom and sides with 
vertical and horizontal braces or cleats; ends to be 
provided with vertical cleats to reinforce the tongue 
and groove. 

Concentric or eccentric circular work to be built 
up with segments, well glued and nailed. Barrel-type 
circular core boxes to be built-up on headers and staved 
and braced both laterally and longitudinally. Core-box 
surfaces, not otherwise supported, shall be braced with 
cleats. All loose pieces shall be supported by dowels 
of differing sizes. All core boxes to be made smaller 
than the core prints as follow: 


(Allowances to be made for length and width.) 





Under 2 in. 
3i 


: a,in. clearance 
3in.to 6in. in. 


7in.to 15in. Re t+ in. 
16in. to 30 in. a dyin. 
3lin.to 46 in. es 4 in. 
47in. to 65in. - fs in. 
66 in. to 88 in. mr } in. 
89 in. to 120 in. ‘fe fs in. 


Over 120 in. us als 2 in. 


Depth of core box to be nattern size and screw holes 
on working surfaces shall be countersunk and filled-up 
flush with a quick-hardening putty. 


Accuracy.—On small intricate work a tolerance of 
zz in. plus or minus is allowable; on medium-size work 
a tolerance of 7 in. plus or minus is allowable. and 
on large-size work a tolerance of } in. plus or minus 
is allowable. 


Cores.—Draft on core: prints to be 14 in. per foot (see 
construction of patterns). Where core prints can be 
tapered, the taver should be 14 in. to the foot. Pattern- 
makers are apt to allow insufficient taper to core prints. 
with the result that in setting the core, sand is shaved 
off the mould and loose sand is present in the casting. 
Core prints should always have “tell-tales ” on them 
so that it is impossible to reverse or set the core in the 
mould upside-down. Even in cases where it is possible 
after a short inspection to determine the proper setting 
of the cores, the prints should be so constructed that 
it is impossible to set them otherwise than the proper 
way: 

Maintenance of Patterns 


Wooden patterns should be shellac varnished at 
regular intervals, depending on the use they get. The 
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moulder’s vent wire will eventually cover the face 
of a pattern with small holes, which, if not filled. will 
give the casting a pock-marked appearance. Patterns 
in this condition should have the surfaces filled with 
wax or plastic wood and then be varnished. The 
owners of patterns should insure them against fire while 
they are at the foundry, which has no insurable interest 
in the patterns and therefore does not insure them. 


Casting Shrinkage 


Normal allowances for shrinkage, except where other- 
wise specified, are shown in Table I. 


TABLE I.—Normal Allowances for Shrinkage with Cast Tron and 
‘teel 














Steel. 
s | ype of ‘on- 
Casting Pattern | —* } adie: 
alloys. dimension. struction. in. per ft. 
Grey castiron ..| Up to 24 in. ..| Open t 
‘ | From 25 in. to 48 in. | Open is 
Over 48 in. .. ..| Open ib 
Up to 24 in. ..| Cored 4 
From 25 in. to 36 in. | Cored ids 
Over 36 in. .. -+| Cored te 
Good-grade engi- | Up to 24 in. ..| Open 4 
neering castings | From 25 in. to 48 in. | Open As 
Over 48 in. .. ..| Open 12 
Up to 24 in. ..| Cored $ 
| From 25 in, to 36 in. | Cored ts 
| Over 36in. .. | Cored iz 
High-duty iron , | Up to 24 in. ..| Open ts 
4 in. tnick and | From 25 in. to 48 in. | Open 3 
upwards | Over 48 in. .. ..| Open i'n 
Up to 24 in. ..| Cored te 
From 25 in. to 36 in. | Cored 4 
Over 36 in. .. ..| Cored | is 
Cast steel | Up to 24 in. ..| Open | + 
| From 25 in. to 72 in. | Open ts 
| Over 72in. .. ..| Open | + 
| Up to 18 in. ..| Cored | 3 
| From 19 in. to 48 in. | Cored | ts 
| From 49 in. to 66 in, | Cored & 
Over 66in. .. ..| Cored 4 


Foundry to be Extended 


A letter granting permission by the Minister of Town 
and Country Planning for a quarter-acre extension to 
a Tottington, (Lancs) foundry has now been received. 
It means that a Sheffield firm will be able to go ahead 
with a million-pound export plan for paper-making 
machines. A Ministry inquiry followed the refusal of 
the Lancashire County Planning authority to allow the 
proposed extension at the Railway Foundry of Har- 
greaves & Jennings, Limited. At the inquiry repre- 
sentatives of Millspaugh, Limited, Sheffield, the 
foundry company’s parent firm, explained that all the 
preparations for an export drive hinged on the 
potential increased production of the Tottington 
foundry which had been acquired to produce iron cast- 
ings. Millspaugh, Limited, it was revealed, had firm 
orders for half-a-million-pounds worth of paper-making 
machinery and had submitted tenders for another 
million pounds worth. Now that the Minister’s 
decision had been made known, work on the extension 
will be started. 


AN ARTICLE in the December bulletin of the British 
Iron and Steel Federation summarises the changes in 
steel tariffs agreed by the nations represented at the 
discussions which took place at Annecy last year. A 
complete set of the tariff schedules referred to in the 
article is available for inspection at the offices cf 
the Federation, Steel: House, Tothill Street, London, 
S.W.1, together with a copy of the B.LS.F. Statistical 
Year Book Tariff Supplement, with the amendments 
incorporated. 
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Standardised Gating for Moulds Cast 
Vertically 


By “ Argus’ 


If one accepts the idea of the desirability of having 
all moulds fitted with adequate filtering arrangements, 
methods have to be devised to suit moulds which it is 
thought advisable to cast on end. In actual practice, a 
serious obstacle to complete standardisation exists with 
end boxes that is not present with those cast hori- 
zontally is that the sizes of the half-holes in the box 
ends are variable. In a great many cases, one sees metal 
poured through two semi-circular holes at the joint, 
often a very indifferent match for one another and 
sometimes too small to allow for any sand or, perhaps, 
with so little sand that it is in constant danger of being 
dislodged. For such cases, little improvement can be 
made until larger holes have been made. This may 
usually be effected by drilling a chain of small holes and 
knocking the piece out. 

When this has been done, attention can be 
directed to preparing a good level surface of sand on 
which to mount the cores and headbox as described in 
a previous article* referring to horizontal moulds. By 
ramming up a semi-circular pattern in both halves of 
the mould, provision is made for the fitting of a core- 
sand sleeve, as shown at A, Fig. 1. In most of the 
heavier rolled-steel fabricated boxes, however, it will 
be found that there is a heavy reinforcing member close 
to the joint and this would be severed by the cutting of 
the semi-circle. If is a much better plan in these cases 
to cut a complete circle out of the end in a position 
away from the joint, as shown at B, Fig. 1. The metal 
can easily be directed to the joint inside the mould by 


° 
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Fic. 1.—HALF-MOULD ON GRID SHOWING ALTERNATIVE 
POSITIONS FOR THE POURING HOLE AND SLEEVE AND 
THE ARRANGEMENT OF A SYPHON TRAP. 


the use of a horn gate. This has proved perfectly satis- 
factory even for jolt ramming work and no trouble is 
experienced in swabbing blackwash through the hole. 








*Example of Gating Practice for Horizontal Moulds, pub- 
lished in the Journat, December 29, 1949. 
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A suitable core block could, of course, be used for the 
job if desired. 

Having brought the metal inside the mould without 
any weak sand edges liable to get damaged, a further 
precaution against dirt entering the mould can be fitted 
in the form of a syphon trap. A simple but effective 

















Fic. 2.—STANDARDISED SYPHON TRAP FOR MOULD Cast 
ON GRID; (a) FORMER AND CORE ASSEMBLED, AND (5b) 
FLAT-BACK CORE. 


design of trap is illustrated in Fig. 2. It is contained 
entirely within one half-mould, and can be placed at 
any convenient height, depending on whether the cast- 
ing is top or bottom run. The settling pot, as moulded, 
lies underneath the core which is on the joint. This 
core is perfectly fiat and plain on the back (the face that 
lies on the core-drying plate). For clarity, it is shown 
in Fig. 1 and in sketch (a) in Fig. 2 as possessing only 
one outlet, but in actual use outlets are made in the 
form of a “T,” as in Fig. 2 (5). 

Since it is not normal practice to use these traps in pairs, 
as is possible in the case of the horizontal ones, the size 
of the vertical trap is the greater, having passages of 

+ sq. in. and a mass of 10 Ib. in the pot portion alone. 
While this may seem unnecessarily large for the job, it 
has been used for work of as low weight as 14 cwt. and, 
at the other end of the scale, it has been used for 12 cwt. 

As can readily be seen, the design of traps is based 
on the principle of leading the metal under a core in 
such a way that, if pouring is stopped, the slag is not 
drained into the casting; pouring can be resumed in 
most cases without ill-effects. Slag traps which depend 
on restrictions of area, or different parts in cope and 
drag to create differences of level, are just a nuisance. 
as a scheme has to be worked out for every different 
pattern, the result being that, in all but repetition shops, 
traps are only used on standard pattern plates. The 
types shown in this and the earlier article can be applied 
in a very high percentage of cases, sometimes in cores, 
under core prints and on the joint. Occasionally they 
are used in conjunction with swirl gates, the metal pass- 
ing through the trap on its way to the swirls. Experi- 
ence with them has led to the belief that they help to rid 
the stream of entrapped air. The existence of these 
various fittings in a standardised form, cheaply made, 
and always available from stock, is a valuable asset to 
a foundry. 











The Downjet Burner 


The British Coal Utilisation Research Association 
has extensive laboratories at Leatherhead, Surrey. 
The Engineering Division has in hand programmes of 
investigation and field trials in combustion engineer- 
ing, some of which have direct application to foundry 
work. The Furnace Department has been engaged on 
the development of the Downjet burner for coke, in 
which gravity-fed coke is burned by a jet of air 
directed downwards on to the free surface of the fuel 

The composition of the combustion products 
can be controlled by suitable regulation of the velocity 
with which the air impinges on the fuel bed surface. 
and combustion can be made almost perfect, with 
19 to 194 per cent. CO,. Alternatively, an atmosphere 
containing some 5 to 6 per cent. CO, desirable for 
certain metallurgical processes, may be obtained, or 
the burner may be operated with a CO, as low as 
12 to 14 per cent., with excess oxygen. There is only 
a short flame and the combustion gases can be used 
for a variety of purposes, e.g., billet heating for forg- 
ing, crucible furnaces, annealing ovens, and, by 
attemperating the gases by recirculation or dilution 
with cold air, for mould- or core-drying stoves. 

The burner is completely self-feeding and requires 
no attention when in operation, apart from, in some 
cases, oneration of an ash-lowering gear, which may 
be performed automatically if required. Re-fuelling 
and ash removal are the work of a few minutes. 
The size of thé coke used depends upon the capacity 
of the burner, varying from 1-in. for 60 Ib. per hr. 
ind under. up to 3-in. to 4-in. for 350 Ib. per hr. 
and upwards. As an example of a practical applica- 
tion, a high-temperature Downjet burner on a “ hell- 
hole ” furnace installed at Leatherhead will heat in- 
dividual steel billets 24 in. dia. by 6 in. long from 
cold to 1.350 deg. C. in 34 to 4 minutes, for a coke 
consumption of about 45 lb. per hr. Work on the 
Downjet burner has passed the laboratory experi- 
mental stage and is now being developed commercially 
by Joshua Bigwood & Son, Limited; of Wolverhamp- 
ton, working under license arrangements. This firm 
has on hand the construction of several burners, in- 
cluding some for mould-drying stoves. It is hoped 
shortly to publish details of their working. 

At a meeting of the Institute of Fuel in London 
recently. some results of the development of the 
Downjet coke burner were given in Papers presented 
by Mr. F. B. Karthauser, Mr. F. F. Ross, and Mr. 
G. C. H. Sharpe. Details were given of some appli- 
cations now working in industry on mould drying and 
refractory firing. 

Research new going on at Leatherhead includes 
work on steam generation, gas producers, solid-fuel 
firing for gas turbines, improved domestic fuel 
appliances, and on the fundamental physics and 
chemistry of combustion. The research and develop- 
ments departments are well served by analvtical 
laboratories, likrary, glass-blowing section, a fully- 
equipped machine shop and a woodworking shop. 
Some 250 people are employed at this centre. 


Scab Prevention 


A committee report to the American Foundrymen’s 
Society states that preliminary work indicates the possi- 
bility that laboratory tests can be used to predict the 
scabbing tendency of sands. The dry compressive 
strength, hot compressive strength at 260 deg. C., and 
the maximum strain value of green-compression strengths 
are tests the data from which have shown promise of 
correlation with the presence or absence of the scab 
defect on castings produced in the laboratory. 
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Permeability of Refractory Bricks 


Ridsdale & Company, Limited, 234, Marton Road. 
Middiesbrough, have recently introduced an improved 
permeability holder to take the standard 34 in. by 2 in. 
by 2 in. (refractoriness-under-load) test-piece employed 
for testing refractory bricks, etc. Most foundries to-day 
are equipped with sand-testing appliances and this 
adaptor has been specially designed for use with the 
Ridsdale-Dietert A.F.S. permeability meter. Mercury 
is used to seal the test-piece in the holder, and this 
is to be recommended in place of Plasticine which is 
used in certain types of apparatus. 

The test-piece is seated on a rubber washer held in 
position by means of the thumb screw. The space 
around the specimen is filled with mercury and the 
whole is placed in the trough of the permeability meter. 
The test is carried out in the same manner as for dry- 
or oil-sand cores. Fig. 1 shows a silica-brick test-piece 
and the empty holder with the thrumb-screw and bridge 
hinged out of position, ready for the brick to be 
inserted. More consideration is now being given to 
the testing of refractory materials, and this adaptor 
is a very convenient means of carrying out the 
permeability test. 


Fic. 1.—HOLDER FOR TAKING THE 
SAMPLE BRICK (SHOWN ON 
LEFT) FOR TESTING ITS PER- 
MEABILITY ON THE STANDARD 
APPARATUS. 








Correspondence 


(We accept no responsibility for the statements made or the 
opinions expressed by our correspondents.} 


MOTORISED CONVEYOR PULLEYS 
To the Editor of the FOUNDRY TRADE JOURNAL 
Sir,—We have read with interest Mr. Handley’s 


account of foundry practice in Sweden. In his account 
of the A.S.E.A. works he states that a novel point 
observed was motorised conveyor pulleys. It may in- 
terest your readers to know that such pulleys, having a 
reduction inside of up to 820 to 1, have been manufac- 
tured by this firm for the past four years.—Yours, etc., 
SMITH & GRACE, LIMITED 
D. Brookfield (Foundry Manager). 
Thrapston, near Kettering. 
February 1, 1950. 
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Leaders of the Industry 
Dr. J. G. Pearce 


Dr. J. G. Pearce, known widely both at home and 
abroad as director of the British Cast Iron Research 
Association, was gazetted O.B.E. in the 1950 New 
Year Honours, a s.gna! recognition of the importance 
now attached to the ironfounding industry and the 
distinction achieved by the B.C.I.R.A. 

Dr. Pearce graduated at the University of Birming- 
ham and elected to use an 1851 Industrial Bursary 
award as a college apprentice at Metropolitan-Vickers 
Electrical Company, Limited, going through the engi- 
neering shops and foundries. After completing the 
two-year course he became a design engineer, but soon 
joined Sir Arthur Fleming in the creation and estab- 


lishment of the com- 
pany’s research and 
education department, 


now recognised as a 
model of its kind. The 
experience was recorded 
in two books written 
jointly with Sir Arthur 
Fleming, “Research in 
Industry” and “The 
Principles of Apprentice 
Training.” Knowledge 
was gained abroad by 
visits to France, Belgium, 
Italy, Switzerland, fol- 
lowed by some months 
in the United States. 
Shortly after returning 
‘rom America he was in- 
vited to become director 
of the British Cast Iron 
Research Association, the 
growth and development 
of which has since been 
his major interest. 

He was responsible for 
starting the British Foun- 
dry School, originally 
housed in Birmingham. 
Although it closed down 
at the outbreak of war, it 
was the prototype of the national colleges (several 
of which now exist) blessed in the Percy Report 
and approved by the Ministry of Education. The post- 
war reincarnation of the School is the National Foundry 
College at Wolverhampton, of which Dr. Pearce is a 
member of the board of governors, hon. treasurer and 
hon. adviser. He is president of the Foundry Technical 
Group, comprising over fifty past students of the School 
and College, who are now exerting an important influ- 
ence in the industry. He was also one of the origin- 
ators, in 1924, of the body known as A.S.L.LB., the 
Association of Snecial Liberties and Information 
Bureaux, and was for several years chairman of coun- 
cil and is now an hon, member. 

During the war he was chairman of the (Home Office) 
Anti-Glare Committee for the foundry industry, and of 
the Council of Ironfoundry Associations’ Fuel Com- 
mittee, which operated in conjunction with the Ministry 
of Fuel and Power. In 1945 he led a team in Germany 
to examine metallurgical laboratories; the conclusions 
were published as B.I.0.S. Report No. 676. It would 
be difficult to list all his committee activities. He is 
chairman of the main committee on cast iron of the 
British Standards Institution, a member of the Livery 
of the Worshipful Company of Founders, and a Free- 
man of the City of London. 
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Dr. Pearce is a member of the Institution of 
Mechanical Engineers, of the Institution of Electricai 
Engineers, a Fellow of the Institute of Physics, a Fellow 
of the Institution of Metallurgists, and a member of 
council of the Institute of Foundrymen, past-president 
ot the Birmingham, Coventry and West Midlands 
Branch, and a double gold-medallist of the Institute 
(Oliver Stubbs and E. J. Fox). He has written many 
Papers and given lectures at home and overseas. In 
1948 he was given the high award of Dr.-Ing., the 
honorary doctorate of the University of Aachen, a 
notable distinction, coming as it does from an institu- 
tion known all over the world for its Foundry Institute 
under Professor E. Piwowarsky.. He is married to Dr. 
May Pearce, M.B., Ch.B., D.P.M., a well-known Mid- 
land consulting psychiatrist. 

Space does not permit details as to the growth of the 
B.C.LR.A. under his 
guidance, which, but 
three years old when he 
was appointed, was not 
in a healthy condition. 
Subsequent progress was 
slow but sure. The Asso- 
ciation was put into the 
first ten of industrial re- 
search associations, a 
place it retains in spite of 
the new ones formed, 
and is only surpassed in 
income by the associa- 
tions for the great staple 
industries—textiles, coal. 
iron and steel, non-fer- 
rous metals, and the elec- 
trical and shipbuilding 
industries. Driven from 
Birmingham by enemy 
action, the Associa‘ion 
found permanent head- 
quarters at Bordesley 
Hall, Alvechurch, about 
twelve miles south of the 
city. There is now a staff 
of 85. In view of the 
recent decision of the 
Association, in conjunc- 
tion with the Joint Iron 
Council, to set up an operational research team to study 
foundry efficiency, it is of interest to recall that as far 
back as 1928 Dr. Pearce was awarded first prize in a 
national competition for the best essay on what was 
then termed goodwill in industry, which he dealt with 
under the headings industrial policy, industrial manage- 
ment, industrial development, and industrial education. 
This essay, which appeared in our issue of March 14. 
1929, was judged by a group consisting of a prominent 
employer, a leading trade-unionist and a representative 
of the administrative and technical grades in industry. 
and with others was published at the time with an 
introduction by Lord MacMillan. 


THE Ministry OF SuppLy has 
the discount for copper cathodes has been in- 
creased from 10s. a ton to £1 a ton. The price of 
cathodes will now be £152 a ton delivered consumer’s 
works. Other discounts and premiums remain as pre- 
viously announced, but the following additions are 
notified to the schedu'e of premiums on_ imported 
shapes published on September 22, 1949:—Rods #-ir. 
dia. and over, £14 16s. a ton; scalped wirebars, £1 10s. 
a ton. 

The current price of electrolytic copper is 
affected by this announcement. 


announced that 


not 











News in Brief 


Two FOUNDRIES are in course of construction at 
Newcastle-upon-Tyne for British Engines, Limited. 

JoHN HALL & Son, LimiTeD, are planning to extend 
the foundry at Crossbank Street, Oldham, Lancs. 


THE MINISTRY OF Foop, in agreement with the Board 
of Trade, recently announced that arrangements have 
been made to permit limited imports of rapeseed and 
rapeseed oil from Argentina under individual licence. 

Tue 1950 BriTISH INDUSTRIES Fair, to be held at 
Castle Bromwich and London simultaneously from 
May 8 to 19, will occupy for the first time over 1,000,000 
sq. ft. of stand space. 

Miss E. CHURCHILL and Mr. L. W. BarsporF, who 
have been with the General Electric Company, Limited, 
for 50 years, were recently presented with long-service 
awards by Mr. Leslie Gamage, vice-chairman and joint 
managing director of the company. 

THE SALES of “Electricar” industrial trucks, for- 
merly marketed by Crompton Parkinson, Limited, are 
now the responsibility of 1.T.D., Limited, Stacatruc 
House, 142, Sloane Street, London, S.W.1, now sub- 
sidiaries of Austin Crompton Parkinson Electric 
Vehicles, Limited. 

HARBOROUGH CONSTRUCTION COMPANY, LIMITED, 
announce that they have appointed Mr. J. R. Herdman 
as representative for their range of foundry supplies in 
the East Midlands. Mr. Herdman, who served his 
apprenticeship at the Wolsingham Steel Company, was, 
until recently, chief metallurgist of Richards (Leicester), 
Limited, 

Last SATURDAY, at the Southall Technical School 
(Middlesex), the students sitting for the City and Guilds 
of London Institutes’ examinations in foundry practice 
were addressed by Mr. Wilson, of Western Foundries. 
Mr. Talbot, his colleague, gave a demonstration of 
actual moulding, and Mr. J. Butler, acting secretary of 
the Council of Ironfoundry Associations, supervised the 
showing of two films. Mr. Campian, the principal of 
the School, and Mr. Manders, head of the mechanical 
engineering department, were also present. 

AS THE RESULT of studying the report, issued last 
September, of the iron and steel team which visited 
America, productivity in two steelfoundries had in- 
creased by 7 to 8 per cent., and it was thought it could 
be increased by as much as 25 per cent., stated Sir Peter 
Bennett, a member of the Anglo-American Council on 
Productivity, when he addressed the Institute of Indus- 
trial Supervisors in Birmingham recently. Sir Peter 
said there was much to be learned on both sides of 
the Atlantic. He had been impressed particularly by 
the quality of American leadership in supervisory grades. 

SPEAKING AT A recent Yorkshire regional meeting in 
Leeds of the Engineering Industries’ Association, Mr. 
J. R. Mead, chairman of the Association’s taxation com- 
mittee, said the Association believed dividend policy 
should be governed by the available resources of the 
company, considered in conjunction with its require- 
ments for retained reserves. Thus, if a company is in 
a position to declare a higher dividend by reason of 
its increased effort, it is correct that such dividend 
should reach the shareholders for reinvestment. 

IT HAS BEEN ANNOUNCED by the London and South- 
Eastern Regional Board for Industry that a reduction 
in electricity consumption by industrial consumers 
and the larger commercial consumers (10 kw. and over) 
will continue to be necessary during February and 
March. The hours during which the reduction in 
demand is necessary and the percentage of the 1946/47 
peak load allowed are as follow: —February, 8-10 a.m. 
80 per cent., 10-12 noon, 90 per cent., 4-5.30 p.m. 80 
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per cent.; March, 8-10 a.m. 80 per cent., 10-12 noon, 
90 per cent., 4-5.30 p.m., 90 per cent. 

WATCHES WERE PRESENTED as long-service awards to 
13 employees of Suffolk Iron Foundry (1920), Limited, 
Stowmarket, at a staff dinner held at the Great White 
Horse Hotel, Ipswich, on February 3. An attendance of 
160 included employees also from the associated com- 
panies—Fleetway Manufacturing Company, Limited, and 
H. Kaufmann, Limited. Mr. J. Abady, K.C., presided, 
supported by Mr. L. J. Tibbenham and Mr. H. Kauf- 
mann. Each of the recipients of the awards has had 
25 years or more with the company. 


‘“* Bronze Founding” Film 

The Association of Bronze and Brass Founders has 
now acquired the copyright for Great Britain and 
Northern Jreland of the film “Bronze Founding,” 
copies of which are now being prepared for the use of 
the Association. In the meantime, Foundry Film Ser- 
vice are kindly allowing the Association to use their 
copy of the film, The Association is now, therefore, 
in a position to accept bookings for the film and 
members who desire to show it in their works or to 
other audiences in their district are invited to make 
application, which should be addressed to ihe secre- 
taries—Heathcote & Coleman, 25, Bennetts Hill, Birm- 
ingham. In order that the film can be offered to out- 
side bodies when not required by members, early 
reservation is requested. 

The film is 16 mm. on sound-stock in technicolor 
and takes about 40 min. to show; it is essential for 
good results and to reveal the full beauty of the film 
that a powerful modern projector with at least a 750- 
watt lamp is used, Members not having their own 
equipment should apply to the nearest representative 
of the Ministry of Information, who will, it is under- 
stood, be pleased to help. 

The hiring terms are as follows:— 

Members of the Association: For the first day, £3; 
subsequent successive days, tl per day. 

Other Bodies: For the first day, £5; each subsequent 
successive day, £1. 


Two-ton Plan for Recruitment 


Suggestions for a general scheme of training in the 
ironfounding industry were approved at a recent meet- 
ing of the joint committee for the foundry trades of 
Willenhall and Wednesfield. 

Details are to be sent to ail employers in the industry 
in an effort to get their interest in a definite training 
scheme. It is hoped these details will form the basis 
of an amplified scheme to be considered later. 

The committee realises that the first object must be 
to encourage everyone concerned to appreciate the 
necessity for such training if young people are to be 
attracted to the industry, and that the status of the 
work must be raised and recognised as that of a crafts- 
man, The various organisations connected with 
foundry .workers will be kept in touch with the com- 
mittee’s progress. 

The meeting was attended by representatives of 
employers and workers and the Inspector of Factories. 
Information about the National Foundry Craft Train- 
ing Centre at West Bromwich was given by Mr. 
A. N. W. Leighton, chairman of the Management Com- 
mittee, and Mr. Forbes-Baird, secretary. Members of 
the joint committee will be visiting the centre during 
this week. 
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National Foundry Craft Training Centre 


When the Training Centre was opened at the works 
of Rudge Littley, Limited, at West Bromwich, it was 
the original intention to open others in different parts of 
the country. As a result of experience since the open- 
ing in October, 1948, it was later decided to con- 
centrate upon the one Centre and to make it entirely 
National. The accumulated experience will be avail- 
able for everyone at the National Centre. A complete 
reorganisation has been undertaken to ensure the 
greatest efficiency. 


As the National Centre receives trainees from all 
over England, Scotland and Wales, it has been necessary 
to find living accommodation for the youths. While 
the lodgings provided in the past have been satisfac- 
tory, the Council of Ironfoundry ‘Associations under 
whose zgis the Centre is conducted have purchased 
a large house in West Bromwich within easy access of 
the Training Centre, which is run as a hostel. All 
the boys attending the various courses are thus gathered 
under one roof in very pleasant surroundings. It is 
hoped that this step will give confidence to the parents 
of boys. Those attending the Centre are under the con- 
stant care of the instructor and his wife. The living 
rooms, recreation room and bedrooms are large and 
airy and the necessary staff are available to ensure that 
adequate meals, cleanliness and comfort are provided. 
A large suitable room is provided where the lads can 
have baths and showers. 

A sum of moaey has been set aside to purchase suit- 
able text and other books for the use of the boys while 
attending the Centre. Arrangements have also been 
made for recreation. 

Besides the plant and equipment which was installed 
through the generosity of foundry-equipment suppliers, 
additions of one kind or another are always being made 
and recently, principally through the generosity of the 
Worshipful Company of Founders and the C.F.A., a 
new epidiascope has been added, and is in regular use 
in the talks given by the instructor to augment the prac- 
tical training. To provide the widest possible experi- 
ence, a request was made to a number of firms to send 
any spare patterns and core boxes to the Centre. Quite 
a number has been received and these have been allo- 
cated, according to the degree of complexity, to the 
different courses. Any other founders who have surplus 
patterns and core boxes are invited to send them to:— 
The National Foundry Craft Training Centre, Rudge 
Littley, Limited, Phoenix Street, Swan Village, West 
Bromwich, whilst any requests for information regard- 
ing the Centre should be directed to the Hon. Secretary, 
“* a Church Lane, Handsworth Wood, Birming- 

am, 20. 


Scottish Lime and Limestone Association 


Mr. E. M. Cleland (Bairds & Scottish Steel, Limited, 
Glasgow) was elected chairman of the Scottish Lime 
and Limestone Association at the annual meeting in 
Edinburgh on January 30. Mr. F. G. Mew (James Reid 
& Company, Limited, Kilwinning, Ayrshire} was elected 
vice-chairman, and the following were elected to serve 
on the Executive Council: —Mr. R. H. Bathgate (W. T. 
Bathgate, Limited, Gorebridge); Mr. Alastair Reid 
(solicitor, of Dunfermline); Mr. A. C. Gordon 
(Northern Agricultural & Lime Company, Limited, 
Aberdeen); Mr. E. Brown (Scottish Co-operative Whole- 
sale Society); Mr. F. W. Moffat (Caldronlea Quarries, 
Annan); Mr. C. Stewart (Keir & Cawder, Limited, 
Glasgow). 

T. C. Garden & Company, 25, Rutland Square, 
Edinburgh, were re-elected hon. secretaries. 
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Steel Development Plan 
£118 million Expenditure in Four Years 


Of the major schemes contained in the British Iron 
and Steel Federation’s development plan as drafted 
in 1945, some 65 per cent. (in terms of monetary cost) 
have received the detailed approval of the responsible 
public authority—the Iron and Steel Board or, since 
the latter’s dissolution on March 31, 1949, the Iron 
and Steel Division of the Ministry of Supply. Of the 
schemes thus approved, about 25 per cent. are com- 
pleted and are already contributing to production; 
72 per cent. are in active execution; and in the case 
of the remaining 3 per cent. work has not yet begun 
on the site. 

A measure of the accelerated speed with which the 
development plan is going into effect is given by the 
steady increase in capital expenditure by the industry. 
Such expenditure in 1949 amounted, it is provisionally 
estimated, to 5,000,000, as compared’ with 
£33,200,000 in 1948, £23,650,.000 in 1947, and 
£16,600,000 in 1946, representing a total of about 
£118,000,000 in four years. 

Only to a small extent can devaluation be said to 
have had an adverse effect on the development schemes 
already in a fairly advanced stage of execution. Some 
items of equipment still needed from the United States 
will, in view of their higher cost, now need to be 
reconsidered; but in ihe main the larger equipment— 
amounting in all to some £8,000,000 worth at the old 
rate of exchange—had been contracted before the 
change in the dollar value. This expenditure repre- 
sents about 74 per cent. of the total so far spent on 
development, a proportion of which is in keeping with 
what was intended under the development plan. The 
fall in the pound, however, is bound to have some 
bearing on schemes on which much work still remains 
to be done. 





Company News 


The paragraphs below have been extracted from 
statements circulated to shareholders, speeches made 
at annual meetings, and other announcements. 


L. Sterne & Company, Limited, m:.nufacturers of 
refrigerating machinery, of Glasgow (SiR SAMUEL R 
BEALE):—The demand for the larger type of plant 
manufactured at the Crown Iron Works continues at a 
high level. Since the end of the financial year our 
Sternette works at Hillington have started the manu- 
facture of the small hermetically-sealed refrigerating 
machine for use in domestic and small commercial 
cabinets, which it is expected will enable them to com- 
pete effectively in the market for such sets. Our new 
Sternette export department has made good progress 
and obtained substantial export orders. Our marine 
department has continued to be fully occupied and 
many new vessels, both at home and abroad. have 
been fitted with our refrigerating plants. | Unfortun- 
ately, very few orders for new vessels are being placed, 
and as a result some reduction in the activity of this 
department is to be exnected during this year. 

Broom & Wade, Limited, High Wycombe (Mr. H. S. 
Broom):—Although the cost of coke has risen 12 per 
cent. and pig-iron 9 per cent. during the year, the 
cost of castings from the company’s foundry has not 
risen; foundry costs have, in fact, remained fairl 
constant for the past two years. Even now we still 
have a great many ways in which we can, by close 
attention to detail, help to hold our costs without 
in any way sacrificing the quality of our products. 








Company Results 


(Figures for previous years in brackets.) 


GREENWOOD & BATLEY—Interim dividend of 5% (same). 
BROOM & WADE—Final dividend of 15%, making 224% 


Se SETT IRON COMPANY-—Interim dividend of 5% 
‘WILLIAM. JACKS & COMPANY—Interim dividend of 10% 
‘“BALDWINS (HOLDINGS)—Interim dividend of 5% 
‘UNITED GAS INDUSTRIES—Interim dividend of 5% 


(same). 

a i & COMPANY—Final dividend of 124%, 
1 

ABGREDEL & ZAMBRA—Final dividend of 10%, making 


same). 

eR ATHWAITE B.. COMPANY, ENGINEERS—Interim 
dividend of 4% (sa 

BLAKEY’S BOOT. ‘PROTECTORS—Interim dividend of 
7 6 on jncrpesed capital 

Heh RUBBER, GUTTA PERCHA & TELEGRAPH 
RKS COMP ANY—Dividend of 9% (same). 

WOHEEP BRIDGE ENGINEERING—Interim dividend of 
10%. The company was made public on October 8, 1948, and 
a arch 3. of He was paid from the date of incorporation 
to Marc 

MIDLAND TRON & HARDWARE COMPANY (CRADLEY 
HEATH)—Final dividend of 374%, making 624%, equivalent 
to 250% paid for the * wna year on the capital before 


the bonus issue of 
& “THOM—Profit for the year to 





making 


FOSTER, YATES Sep- 
tember 30, 1949, after depreciation and fees, £38,550 (£34,453) ; 
to income tax and profits tax, £21,500 (£19,700); net profit, 
£17,060 (£14,753); to general —_- £10,000 (£8, 000) ; dividend 
of 5% came); forward, £3.56 (£2,856). 

MARSHAL —s. & COMPANY—Consolidated trading 
profit to Solakar te , 1949, £332,512 (£329,100); net profit, 
after depreciation of fixed asrets, tax, etc., £120,969 (£111,862) ; 
to general reserve, £20,000 (same); final dividend of 113%, 
making 15% (same); forward, £75,508 (£'6,34 

HEAD, WRIGHTSON & COMPANY— Interim dividend 4 
4% on capital as aaa by 25% share bonus (4%). It 
stated that it is the directors’ intention that the current 
interim distribution should not be taken as an indication o 
ee board’s intention to increase the total distribution for 

@ year. 

LEY’S FOUNDRIES & ENGINEERING—Consolidated 
trading profit for the year to September 30, 1949, £521,089 


(£442.526); net profit, after depreciation, taxation, etc., 
£190,869 (£140,258); parent company’s net profit, £47,696 
(£43,136); final dividend of 5%, making 11% (same); forward, 


£58,469 (£56,423). 
BROOM & WADE— 
to September 30, 
depreciation, etc., 
making 224% 


Balance from group trading accounts 
1949, £383,461 (£310,727); net pofit, after 
£312,130 (£267,586); final dividend of 15%, 
(same); to taxation, £157,853 (£141,597); dividend 
equalisation, 40,000 (£30,000) ; goneeet reserve, £65,000 
(£2,308); forward, ous +k] (£141,92 

BRITISH LEAD M LLS “Consolidated trading profit tc 
October 31, 1949. after aaiae operating and management 


expenses, ‘£175,307 (£140,904); net profit, after depreciation, 
tax, etc., £64,489 (£63,246) ; to general reserve, £20.000 
(222 800); replacement reserve, £10,000 (nil); final dividend 


aa %, making 324% (same); forward, £42,242 (£31.053). 

~ ISTER & COMPANY- -Consolidated profit for the 
m...’ ended September 30, £617.985 (£598,838): balance. after 
depreciation, tax, etc., £231,542 (£206,040); to minority propor- 
tion, £765 (£2.637); unrequired tax, nil (£29.948); excep- 
tional cweaes on exchange, £66,525 (nil); other extraneous 
items. £1,810 (£7,403); to profits retained by subsidiaries, 
£101.137 (£8.384); net profit of parent company, £197,975 
( £232.370); to general reserve. £75,600 (£100.000); final dividend 
of 63% en £2.600.000 capital (5% and bonus of 8% on £1,200,000). 
an interim dividend of 5% (same) having been paid on the 
old capital; forward, £235,389 (£248, 264). 


New Trade Marks 


The following applications to ‘vx iggaad trade marks appear 
in the “ Trade Marks Journal” 


“ ELKEM ”—Furnaces. Thervecsenes ‘ 8, c/o Kilburn 

Strode, 31-33, High Holborn, London, W.C f , “ 

“ DUR-NU-BOND ”—Foundry sand pod nd sehen. 
DURHILLS, Liitep, Sandiron House, Beauchief, Sheffield, 

*REILOR’ Textile machinery and parts. Taytor, 7 

& Company, LimItep, Progress Works, Addison Road, Preston. 


“ NARRMAC "—Bronze and bronze alloys, all being un- 
pony, RE - partly wrought. Rotis-Royce, Limitep, Nightin- 


“BIRMETALS: *_vawroaght and partly-wrought common 
metals and their alloys. —— Tienes. Birmid Works, 
Dartmouth Read, Smethwick, 
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Contracts Open 


The dates gives are the latest on which tenders will be 
accepted. The addresses are those from which forms of tender 

may be obtained. Details of tenders with the reference E.P.D. 
or C.R.E. can be obtained from the Commercial Relations and 
Exports Department, Board of Trade, Thames House North, 
Millbank, London, S.W.1. 


BACUP, February 21—Manhole covers and gully grids, for 
the Town Council. Mr. C. E. Andreasen, borough engineer, 
—- Offices, Bacup. 

BACUP, February 21, Fitanhole covers, gully grids, etc.. for 
the Borough Council. Mr. O. E. Andreasen, borough engineer 
Municipal Offices, Bacu up. 

BRIERLEY HILL, February 25—Manhole covers and gully 
grates, for_the Urban District Council. The Engineer and 
Surveyor, Hawbush House, Brierley Hill. 

BARNSLEY, February 22—Cast-iron manhole covers and 
gully gratings, for the Borough Council. Mr. C. R. Hollings- 

borough engineer and surveyor, Town Hall, Barnsley. 

WOR. AYF ORD, February 27—Iron castings, etc. for the 
Urban District Ggancil. The Engineer and Surveyor, Town 


Hall, Coasted (Kent) 

FYLDE, Februar. 23— Supply of 1,000/2,000 cast-iron stop 
cock boxes, for the Water Board. Mr. H. W. Apted, engineer 
to the Board, Sefton Street, Blackpool. : 

GLAMORGAN, February 27—Supply and erection of a four- 
lift spiral-guided gasholder of 2,000.000 cub. ft. capacity, etc.. 
or, alternatively, a three-lift  spiral- — gasholder of 15 
million cub. ft. capacity, for the Wales Gas Board. Mr. C. B. 
Mawer, pccretary, 1 and 2, Windsor Place, Cardiff. 

HEYWOO ebruary 25—Cast-iron manhole and voniioter 
covers, gullies, grids, etc., for the Borough Council. Mr. A 
Middleton, peroags surveyor, Municipal Buildings, Heywood. 

HUDDERSFIELD, February 25—Cast-iron materials, for the 
Borough looky The Borough Engineer and Surveyor, High 
— ao Huddersfield. 

ORECAMBE AND HEYSHAM, February 28—Cast-iron 
- and specials, for the Borough Council. The Borough 
etd Town Hall, Morecambe and Heysham. 

NEWPORT, I.W., February 25—Cast-iron manhole covers 
and gully grates, for the Borough Council. The Borough 
Engineer, 39, Quay Street, Newport, I.W. 


Changes of ‘Name 


The following companies have recently changed their 
names, the new titles being given in parentheses:— 
CHAS. F. WEBB & SON, LIMITED, Birmingham (Castle 
— Fittings, Limited). 

AYMET, LIMITED, machinery ” anemia etc., of 

a E.C.2 (Orl Orel): Limit 

ELECTRIC TRANSPO ENGINEERING PRODUCTS, 
LIMITED. Manchester , #2. (Manchester). Limited). 

BRITISH OIL ENGINES (EXPORT), LIMITED, Lough- 
beeeeee. wngecciated British Oil Engines (Export), Limited). 

NORTHSIDE PRODUCTS, LIMITED ye ge manu- 
facturers, W.9 (J. Wiboltt Company, 


ted). 

BLUNDELLS & T. ALBERT CROMPTON & COMPANY, 
LIMITED, general enaieetts, Srosereunaaes, etc., of London, 
E.14 ( Blundell & Crompton. Lim 

ROBERT DIXON (HONSDON), “ IMITED, manufacturers 
of scoot implements and machinery, etc., of Hunsdon, 
near Ware (Robert —, Limited). 

ASHDAY FIRECLAY COMPANY, LIMITED, Bradford 
(Ashday Property Sesunen, Limited). At September 5, 1949, 
the Bradford Property Trust, Limited, held 1,800 shares out of 


2,300 iss 
LIMITED. 


etc., of London, 


ued. 

CUB ‘OIL ENGINES, Loughborough, 
(Associated British Oil Engines (Marine), Limited). ! 
August 3, 1948, Brush Electrical Engineering Company. 
Limited. held practically all the issued shares. 
COMECHAN, LIMITED, manufacturers of mechanical- 
handling eavipment, etc.. of Lendon, 9.W.1 (F. & G. 
(Carlswerk) Products. Limited). The Columeta Export Com- 
pany, Limited. was allotted 4,998 shares out of 5,000 shares in 
February, 1949. 


Leics 
A 


New Companies 
(“ Limited” is understood. Figures indicate 


Names are of directors unless otheririse stated. 
compiled by Jordan & Sons, 


capital. 
Information 
116, Chancery Lane, London. 


LONDON LEAD OXIDE COMPANY—£100. K. M. Johnson, 
Laindon Frith, Billericay (Essex). subscriber. 

FARMWELD, Gunville Manor, Tarrant? Gunville (Deg) 
Agricultural and general 


Stedham and D. C. Lucas. 


engineers, etc. £3,000. N. 











